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Proceedings of the Royal Society of 
Queensland. 

Presidential Address. 

BY 

J. S. Just, M.I.E.E., M.I.E., Aust. 

(Delivered lefore the Royal Society of Qiieemlcmd, 25th March, 1935.) 

The Councirs report, presented this evening, whilst indicating 
satisfactory progress, also discloses the smallness of our numbers. 

There are Queenslanders who should be sufficiently interested in the 
work of this Royal Society to make association with it both instructive 
and of interest, and we would like to welcome them as members. 

Your Councirs report also refers to the loss by death of two of its 
members. 

Professor B. D. Steele, P.R.S., who in 1910 was appointed first 
holder of the Chair of Chemistry, University of Queensland, and the 
first president of the Board of Faculties. 

Professor Steele made some notable contributions to science, and 
during the war served his King and country. 

In the passing of Sir Edgeworth David, K.B.E., C.M,.G., D.S.O., 
D.Se., LL.D., a corresponding member of this Society, the world mourned 
the loss of a great scientist and explorer, the army the loss of a great and 
gallant soldier, whilst those who were privileged to know him, study 
under him, or serve under him, the loss of a very dear and understanding 
friend. 

Professor David researches in the Hunter River district contri- 
buted greatly to the material wealth of the Commonwealth, and through 
the inspiration of his teaching and the nobility of his character he 
stimulated the thought and won the affection of all. 

Australia has lost two esteemed scientists and worthy citizens. 

One obligation attached to the high honour of being your President 
during the year just closed is that I shall to-night present to you what 
time-honoured custom has been pleased to call a ‘^presidential address.” 

The Royal Society of Queensland is, first and foremost, a scientific 
society, and the interchange and advancement of scientific knowledge 
maj’’ rightly describe the ambit of our activities. Many past presidents, 
in presenting their addresses, have placed befop you valuable research 
work of great scientific interest — ^work with which they personally have 
been very closely associated. 

Since my association is rather with the commercial application of 
scientific findings, as applied to engineering problems^ than with purely 
scientific research work, I am prevented from following such excellent 
examples. 
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My term as your President commenced. with the completion of the 
first fifty years of this Eoyal Society of Queensland, and I feel that 
it would be appropriate to review, in the limited way which time will 
permit, the progress during those fifty years of scientific rescai’ch, and 
its commercial application, especially in the field of enginc(;ring, and to 
touch lightly upon the economic and social obligations arising there- 
from, including problems arising from the apparent efffH't. ot scitmtifu*. 
progress in relation to our social welfare. These are (pu^stioim 0(*cmpy- 
ing the present attention of all thinkhig people. 

Scientific advancement has crowded into a short spacai of fifty yeai*s 
a greater amount of applied science of economic iinportance than can 
be credited to a similar previous period. These scientific attaiinmnits 
have brought with them a greater amount of social change than can be 
credited to many times fifty years in all preceding history. It is 
because these social changes are so closely allied with our commercial 
and economic existence that I am taking the liberty, towards tlui done 
of my address, of going beyond science and of touching lightly on 
social and economic changes. 

Believing the laws of nature have ordered that progress or cliangi^ 
is not made by leaps or revolutions, but rather, like th<‘. growth of: a 
snowball, by a multitude of minute additions to our knowledges, p(‘rha,ps 
solne useful purpose might be served by looking Isackwards and brie^ily 
touching on those material achievements or additions to our knowl(‘dge 
which have come into the everyday lives of tins people, and selecting 
from the very wide variety available a few typical examples. 

In its attempt to create more comfort and leisure for mankind, 
the combined scientific and economic advance is a striking, eoncrede, 
convincing, and tangible evidence of the value of scientific knowledge, 
as such, when applied to everyday affairs. 

I think it may safely be stated that all electrical progress, excepting 
the great initial discoveries of Faraday, Kelvin, and their contcnriporari(‘s, 
is the direct result of man’s activity during the past five decades; in fact, 
electricity was scarcely more than a thing in embryo when this So(*-iety 
held its first meeting during 1884. 

In other fields of applied science wo find that fifty years ago thcn*o 
were no internal combustion engines of commercial note or worthy to 
be called tools of marked utility, no automobile or air(n‘aft industry, 
no steam turbines; and that steam, although an enormous source of 
mechanical power, was inefficiently employed in relatively small units 
very akin to the things evolved by Watt. 

Chemistry, perhaps the oldest of the sciences as adapted to Iiiuruiu 
interest, was still an industry dealing in simple processes witfi a rela- 
tively limited list of materials largely inorganic in nature. 

Photography as we know it to-day did not exist, whilst such indus- 
tries as the manufacturing of paper and pottery, ancient though they 
may be, had not advanced very far from the progenitors of ancient 
times. 

Agriculture was still practised by primitive methods handed dowm 
from generation to generation. There was little real understanding of 
the chemical control of the soil or soil mechanics, or of the possibilities 
■ of producing new species almost at will, whilst disease or insect control 
and the vast markets of the world, now made possible by refrigeration 
and fast transport by land and sea, and even through the air itself, 
were beyond the horizon of the imagination. 
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Siicli gigantic progress did not happen by pure chance; likewise^ 
substantially nothing of great value happened merely through the opera- 
tion of the so-called inventive faculty — that unnatural burst into the 
unknown. Nor can it be sugge^ed that these vast and important (dianges 
have come about by a general awakening of the masses. Tlieir very 
magnitude and the diversity of results obtained in fields so wudely 
separated and unrelated bespeaks some source common to tliem all. 

A careful investigation indicates that the common source — the 
impelling force — behind the rapid progress in all these varied interests, 
is scientific method and scientific techniciue, applied through organised 
and co-ordinated research. These findings are modified to suit the 
{)eculiar conditions of the particular industries. 

In research laboratories eacli problem that seems worthy of considera- 
tion, whether arising from past experience or promise of future possi- 
bilities, is carefully analysed and its component parts attacked by 
specialists. It is the supervised, directed, and the combined efforts of 
the scientific investigators which give us the proven new ideas and 
(‘liable the engineer, the chemist, the physicist, the biologist, the geologist, 
^)nd others to build the new structure. Royal societies, by bringing 
together those interested in the different branches of science, do much 
to further such organised effort. 

Perhaps no better illustration of t)ie power of organised research 
can he given than by referring to the progress made in the solution of 
engineering problems, especially those to be found in the field of 
electrical engineering. In this field the engineer, the chemist, the 
physicist, the mathematician, the geologist, and other seientfic w^orkers 
have played leading parts. 

If we could subtract from our present knowledge that, which we 
have gained during tlie past thirty years, our usages of electricity wmuld 
he considerably diminished, and the whole structure of industry changed. 
Employment would be diminished, and our social and economic outlook 
altered in a marked manner. 

Perhaps one of the greatest benefits, to mankind is the improvement 
m lighting. How we would have managed to keep pace with the rush 
and stress of business life, as conducted to-day, if compelled to depend 
on the tallow ‘‘dip,^’ or even the open gas jet, need not be enlarged 
upon. 

Here scientific investigation has come to our aid. In electric light- 
ing we first had the open arc lamp, followed by the carbon filament 
vacuum lamp. Then followed such improvements as enclosed are lamps 
and other passing types. About twenty-eight years ago the mcffal 
filament lamp, with voltages below 100, came into commercial use. This 
lamp was rapidly improved to suit normal public supply pressure. The 
most marked departure in recent years has been the substitution of 
gas-filled globes for vacuum globes, and a change in method of filament 
design and manufacture. 

Then came the ttibe lighting, known to the public as ^^Neon,’’ a 
survival of the old vacuum tube filled w^ith various conducting gases. 

This brought further advance, and to-day we have the gas-filled 
tube through which energy is passed, giving high light intensity and a 
reasonable absence of glare. These lamps, although not suitable for 
indoor lighting purposes, have an important claim for use on public 
highways, where anti-glare, combined with maximum illumination, is 
highly desirable. 
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The transformer and the induction motor make it no longer neces- 
sary to confine industry to areas where coal and water power are 
available. To-day we are able to use the scientific knowledge of electricity 
obtained during the past few decades to transmit electrical energy over 
long distances, and to control it almost at will. 

So great is the power and so delicate the control of commercially 
distributed electrical energy that heavy industries and rapid transport 
systems derive their energy from a common generating and distributing 
system, which, in addition^ lights our homes and reproduces sound 
through our wireless equipments. 

So satisfied are we with the control of this power that, whilst using 
hundreds of horse-power of energy in industry we, with confidence, 
allow our dentist to utilise the same source of energy to drill a tiny 
hole in our tooth — this without the least thought of the contrast between 
the high-powered physical unit transforming stored energy into elec- 
tricity and the small dental motor rotating a drill within a cavity of 
our tooth. 

Our knowledge of the mysterious X-ray, has been enlarged. It is 
well known that these rays, which have no electromagnetic properties, 
blacken photographic plates, and when they impinge upon certain 
chemicals and minerals, these substances glow with a visible light. 

These rays are used in the practice of medicine, and also play an 
important part in industry for the purpose of determining the sound- 
ness of structures. Much expensive machining can be voided by detect- 
ing faulty castings whilst they are in their crude state. In addition, 
these rays are our best and surest method of examining welds in 
materials. 

They are useful in examining rolled or drawn metal parts for the 
XJresence of slag or for overdrawing by cold work. Many materials, 
such as coal, rubber, wood, bakelite, etc., can be examined for defects 
or for the presence of foreign materials. The field for useful employ- 
ment of these rays in industry is being daily enlarged. 

As previously pointed out to this Society by Professor Bagster, 
the use of X-rays is now well established in the examination of oil 
paintings and objects of art. 

The electrical engineer has contributed to matters associat(^d with 
X-rays : Diathermy, high-frequency currents, ultra-violet radiation, and 
other miscellaneous electrical treatments of the human body — all valu- 
able aids to the skilled surgeon and physician. 

The radiology developments include the means of preventing the 
emergence of the unwanted X-radiations, the wide application of shock- 
proofing X-ray tubes, generators, cables, etc., and the production of 
high-power tubes and rectifying valves. 

In the practice of medicine the all-important protection of the 
patient and of the operator is now given by shrouding the tube itself, 
thereby preventing the emergence of the ray except through a properly 
controlled window. 

During the past four years important developments have occurred 
in the X-tubes themselves, and most modern tubes are now vacuum 
type — ^not gas-filled, as was previously the ease. High-voltage tubes arc 
common, the rectified current reaching 100,000 volts (peak value). 
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Diathenny is being applied over an increasingly wide range of 
diseases, including internal secretions, rheumatic disorders, deafness, 
skin trouble, and nervous complaints. This increased use has given an 
impetus to improve the efficiency and compactness of the necessary 
apparatus. 

The introduction of the continuous-wave valve and oscillator has 
added a new surgical instrument of high power ; yet in competent hands 
it is flexible and easy to control. 

The use of very high frequencies has permitted the production of 
artificial fever without the necessity of placing the patient in contact 
with electrodes. 

Violet and ultra-violet rays are still being produced by electrostatic 
machines, although the mercury-vapour-quartz lamp is the most powerful 
and efficient source of ultra-violet radiation at present available. 

Infra-red rays from banks of carbon lamps and radiating from 
bowl fires are being utilised increasingly for the relief of rheumatic and 
similar ailments. 

Yet another advance relates chiefly to the theory of electrical trans- 
mission by telegraph and telephone. 

The problem of electric and magnetic flux, which crowds into the 
most important chapter in the history of electrical science, is based on 
the foundations laid by Faraday and Maxwell, although these fathers of 
electrical science failed to realise that the electro-magnetic flux repre- 
sented electromagnetic energy of an electromagnetic field. 

It was not until Hertz, in 1888 (four years after our Society was 
formed), propounded his clasiscal experiments that the value of, and 
possibilities arising from, Faraday’s and Maxwell’s theories dawned upon 
the engineer. 

With the appreciation of the new factor ^ Y’eaetance, ” and later 
a second new factor inductance”) commenced the commercial appli- 
cation of electricity. From the appreciation of these new factors followed 
the under-ocean telegraph cable, the dynamo for the supply of light and 
power, and the commercial use of the telepJione. 

The radio development of to-day) elegantly describes wiiat ehictro- 
magnetie theories, enlarged upon by later knowledge, have done for the 
transmission of music, speech, and pictures across oceans and continents. 

To-day the youngest >schoolboy realises that messages are eaiTied 
on the wings of the electrical waves, and most of them use the terms 
‘^reactance” and inductance” in connection with the wireless receiving 
sets without realising their significance or even giving a thought to the 
works of the various scientists whose combined efforts have made wire- 
less broadcasting possible. 

In 1886 the British Navy carried out its earliest commercial experi- 
ment with wireless telegraphy, and during the next thirty years all 
naval ships were fitted with wireless signalling equipment, it being the 
only long-range means of communication available to them. 

By 1900 about forty-three ships in the British Navy were equipped 
with wireless telegraph apparatus, but it was not until five to six years 
later that the wireless branch of the Navy was formed. 
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Perhaps one of the most useful applications of electrical sound- 
recording is that used to ascertain the depth of the sea. There are at 
present several types of marine sounding devices in regular use, but 
there has recently been developed what is known as the magnetostriction 
echo depth recorder. This device produces a continuous record of the 
sea’s depth whilst the ship is travelling at full speed, and is claimed to 
he commercially accurate when used in water from 2 ft. to 200 ft. in 
depth. The sea depths can be transmitted to the bridge, where they 
are' recorded as a well-defined line on a scale chart of chemically prepared 
paper. 

This apparatus is installed within the steel hull, and is not inter- 
fered with by the nature of the cargo carried. The system is at present 
being thoroughly tested by the British Navy. 

The use of this or similar information-recording devices on merchant 
ships when in foreign waters, during darkness or fog, and in the location 
of sunken objects will be apparent to all, and should considerably 
reduce the loss of life and property now occasioned by shipwreck. 

The thermonic valve was rapidly developed during the great war, 
and at its close was adapted for modern wireless broadcasting purposes. 
This valve has improved our broadcasting programmes, and such fine 
limits of control have been obtained that, quite recently and from this 
city, our Royal visitor, the Duke of Gloucester, although a distance of 
12,000 miles away, used this type of valve to launch a mighty ocean liner 
from its cradle into the waters of the Clydei 

"We now' have a world-wide commercial telephone service. 'We arc 
able to use our local telephone instruments to communicate with other 
countries, and also are able to carry on two-way conversations with 
those on board liners a thousand or more miles from land. 

To-day the picturegram is being sent the length and breadth of the 
globe per medium of this thermonic valve. 

Television, now in the experimental stage, may rapidly rise to the 
commercial stage, and make still more striking the wonderful progress 
of electricity. 

Turning now to other fields of scientific research, we have the- 
automobile industry made possible by the development of the internal 
combustion engine. The scientific research work on this engine has 
practically all been done during the life of this Society, although a few 
principles, as in the case of electricity, go back to before 1884. Collateral 
with and closely allied to the automobile engine is the research work 
that has been involved in the' development of various liquid fuels — the 
life-blood of this type of machine. Were it not for the joint result of 
these two scientific research activities, the internal combustion engine 
could not have advanced, and we could not have had the aviation 
industry, which to-day is making such rapid progress and has bridged 
the gap between England and Australia. To-day we have the air mail 
between the mother country and ourselves, and even the time now 
taken will seem extraordinarily slow when compared with the aeroplane 
of the future, which will probably reach undreamt-of speed when 
traversing the stratosphere. 

The dream of the heavier-than-air machine could not have been 
realised had not the engineer and allied scientists combined in producing 
large reliable power units of small weight. 
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The great advance in the chemical industry has come during our 
fifty years of existence, and, again, is the direct result of organised 
scientific research applied to materials and to the various processes by 
which new materials are evolved. Not only have materials and processes 
of inorganic chemistry been amplified enormously, but the whole field 
of organic chemistry has also been substantially created. 

When we consider the large number of so-called elements and the 
incredible number of their possible permutations and combinations, it 
seems to indicate that in the years ahead continuation and amplification 
by scientific methods of the activities in the field of chemistry are likely 
to dwarf into insignificance its surprising progress during the last half- 
century. 

Agriculture, although more ancient than engineering or chemistry, 
and with an origin lost in the mists of antiquity, is practically a repeti- 
tion of scientific advancement of engineering and chemistry during the 
last fifty years. 

Apart from the application of mechanical power for the purpose 
of labour-saving appliances, there is no other economic section of our 
civilisation where the result of the application of scientific research has 
been more marked than in the field of agriculture, and where, perhaps, 
the effect on human welfare is more far reaching. 

During the life of the Eoyal Society of Queensland more has been 
learnt of soil chemistry and soil mechanics than ever before; yet our 
knowledge is still far from complete. Through intensive organised 
research in the field of botanical and biological science we have learnt 
to combat plant disease and plant pests which, in past years, destroyed 
many forms of agriculture and laid waste fertile land. Perhaps the 
priekly-pear destruction in Queensland may be quoted as an important 
example. 

We have learnt to control the mosquito (we do not apply our 
knowledge locally, but some day we will be forced to do so) and thereby 
to remove one of the discomforts and dangers to health. We have yet 
to learn, biologically or otherwise, the economic control of various forms 
of fly pests SO' damaging to human health as well as to animal and plant 
life. The control of ticks and other insect pests is in hand ; yet many 
more branches remain to be investigated and conquered. 

Eapid transport has considerably altered some of the world 
marketing problems. Science has opened a market for our produce 
and the produce of other countries, and has made apparent the advan- 
tages and disadvantages of international interchange of trade. 

We have learnt to hold Queensland chilled beef over the necessary 
period to enable its transport to overseas markets, and we are proud 
to record that much of the scientific research work in connection with 
chilled beef transportation has been carried out in Queensland and under 
the personal direction of one of our members. 

The outcome of scientific research has brought into the economic 
life of the nations problems which we, as a scientific Society, should 
not altogether leave to others to solve. 

It has been repeatedly stated that the present world- wide economic 
difficulties are largely due to the vast scientific advancements of recent 
times. 
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As scientists, we are told that we have so mechanised industry that 
to-day we are the direct cause of unemployment and a contributing^ 
cause to the social unrest which is so prominent in Europe, and, in fact, 
all parts of the civilised world. 

Surely such a charge, so frequently repeated, is of sufficient import- 
ance to make us inquire whether such is or is not the case ! If we are 
the direct cause, then it is reasonable to expect us to provide the remedy 
or else close down our scientific progress. If we are not wholly, or even 
partly responsible, the social condition is such that we surely cannot 
pass by without making some effort towards its improvement nor allow 
the stigma to remain because of our unwillingness to assist in combating 
it! 

Cannot we, by scientific and organised research, help to dispel the 
unhealthy influence which we have directly or indirectly created, and 
which has assumed larger proportions than, perhaps, would otherwise 
have been the case had we earlier thrown our training and thought into 
its' solution? 

Perhaps this is a field where, apart from our purely scientific wmrk, 
we can work together with the other leaders of thought, the statesmen, 
the banker, and the economist in the common cause of uplifting mankind 
and teaching him how to use the greater comforts which we have helped 
to create, and employ usefully the greater leisure we have made available 
to him. 

Our scientific training teaches us that by combination the elements 
grow in size and strength, and that by separation we can reverse that 
process. As surely as division means destruction, so surely will scientific 
amalgamation of facts and forces create that which will grow in size, 
strength, and beauty. 

Prom the dawn of history, and until a few generations ago, the 
world’s work was done by manual labour. From dawn till dusk man 
toiled with his hands simply to obtain sufficient food, clothing, and 
shelter to keep body and soul together. To-day science has so improved 
conditions that the material comforts of the masses greatly exceed even 
those of the privileged few in olden days. 

Has the advancement been for the country’s good? Has the growth 
of ten ears of corn where previously only one grew been to our 
advantage ? Have the modern methods of preparing food and clotlies, 
the rapid and distant transport of our grown or manufactured products, 
the wider knowledge of the peoples of the globe, and freei" intercourse 
caused unemployment and unrest? These are the questions which we, 
as, scientists, should face and answer satisfactorily. 

As previously stated, it has been repeatedly claimed that the 
scientist, and through him the engineer, is the principal cause of 
unemployment because he has so mechanised industry and increased 
productivity as to create over-production and unemployment by utilis- 
ing machinery instead of manual labour. 

Let us examine such a statement. To-day the requirements of" the 
individual are far greater than previously; different and more compli- 
cated food and more clothing than ever before are now required. These 
increases demand an advance in science and in labour. It is beyond 
question that industry has been mechanised, and also, unfortunately, 
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tiiat we have been compelled -to push aside from certain classes of work 
those individuals who have not fitted themselves for the greater work 
made available in other industries. 

Looking along some of these mechanised industries and starting 
with transport, we do not find it far to glance back upon, poorly con- 
structed roads and horse-drawn vehicles on land, or wind-driven ships 
at sea. Yet have these transport changes caused universal or even 
partial unemployment? 

Instead of unemployment, they have given employment by creating 
a wider field of use and a greater demand for comfort and leisure, 
together with a desire to travel. It does not require a reference to 
statistics to prove that the employment given to-day by railways and 
steamships, automobile factories and filling stations, aerodromes, and 
the supplying of fuel to the various forms of mechanical transport far 
exceeds that given by the stage coach, the livery stable, and sailing ships 
of fifty years ago. The mining and manufacture of metals for the 
construction of, and obtaining fuel for use in, transport units give far 
greater employment than growing food for horses. 

The same can be said of our food and clothing. To-day our food- 
stuffs are so highly refined that much labour is required for their 
preparation. I could go through clothing, housing, and other necessary 
commodities in a similar manner — all of which show increased employ- 
ment to supply present-day individual wants. 

Apart from necessary commodities, we have an important industry 
which, whilst perhaps a partial luxury, is fast becoming an everyday 
necessity. I refer to artificial air-conditioning. We have our air- 
conditioned factories, stores, offices, homes, and public halls, and we 
also use air-conditioned rooms for the storage of foodstuffs, thereby 
materially assisting in the preservation of our food for daily consump- 
tion and the regular marketing of our perishable products. We also use 
air-conditioned rooms to control the ripening of our fruit. 

Ventilation with conditioned air is a great aid to personal comfort ^ 
since adequate ventilation maintains conditions which ensure the health 
and comfort of occupants in any given space. The essential comfort 
factors of efficient ventilation are the control of the temperature, 
humidity, and the motion of the air. 

An ordinary thermometer is of only relative value for indicating 
personal comfort. The sense of warmth experienced by the human body 
is not due alone to the temperature registered by the dry-bulb 
thermometer; neither does it depend solely upon that recorded by the 
wet-bulb thermometer. Human comfort depends largely on body 
temperature, which is in turn affected by — 

(a) Loss of heat by convection and radiation; 

(b) Loss of heat by evaporation; 

(c) The motion of the air aiding both these factors. 

Scientific research as applied by industry in controlling air tem- 
peratures and humidity has made the artificial preservation of our 
food and of our personal comfort an every day activity of maximum 
importance. We also have our purely luxury or non-essential require- 
ments, embracing rapid transport systems, radio, cable and telephone 
service, the distribution of news service, picture theatres, organised 
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amusements, and a host of other similar things. These are all additions 
which, during the last fifty years, have definitely created new avenues 
of employment. 

Even in this enlightened age we hear some proclaim that it would 
be better if machinery disappeared. This is equivalent to asking that 
homespun garments bo used and that (3veryone should grow his own 
spinach and potatoes, because, by so doing, all would be employed. 

How many of these eomplahiants would appreciate going bacdc to 
the rush light, to slow instead of rapid transport, to stairs instead of 
elevators, to the drawing of water and hewing of firewood, and the 
absence of places of amusement? I venture to say that few, if any, 
who hold these retrograde views are old enough to understand or appre- 
ciate what they are suggesting or can even in part visualise the 
disadvantages and discomforts involved. 

The luxury and convenience of the telephone at our elbow, when, 
with as little effort as is taken to light the occasional cigarette, we may 
talk to friends far apaxd, and, by even less personal exertion, we are 
entertained by music through the radio loud speaker ! These enjoyments 
were not available fifty or even thirty years ago. 

Luxuries previously non-existent create new avenues of employment. 

The scientist is not a destructor of civilisation, but a creator of 
comfort, leisure, and, indeed, luxury. By comfort and leisure I do not 
mean a life of idleness, but rather a x>roeess of education so that we may 
have more opportunities to dO' those things which we want to do for 
pleasure or interest, and not because the doing of them is required to 
enable us to earn our food, clothing, and housing. 

In addition to scientific production and distribution, are we not 
now required to teach people how best they may employ that comfort 
and leisure which the scientist has made available ? 

Our politicians, merchants, and others have failed to market the 
products available. They have failed to distribute or fully utilise the 
wealth at their disposal. Scientific advance has added to their work by 
giving greater production coupled with distribution problems. 

The prosperity of the nations depends on increasing production nntil 
a point is reached when there is sufficient to supply the needs and (hjsires 
of everyone. 

Statistics show that our present production is inadequate and 
unbalanced. There are too few of some goods and too many of others. 
If we interest ourselves in production only, we leave the most important 
work undone. "We must also distribute. I do not mean that we shall 
by scientific methods evolve means of transportation, but I use distribu- 
tion in the much wider sense which includes everything necessary to 
place the products of industry within the reach of every worker. 

Distribution should not be excluded from scientific thought and 
methods of investigation, and it is here, in conjunction with the states- 
man, the economist, the banker, and others, that the scientist can attempt 
to influence the methods of investigation and research. 

As a section of the community trained to test and investigate in a 
thoroughly scientific manner the many problems of nature and science, 
the Royal Society of Queensland, if not as a collective body, then 
through and by its individual members, has an important part to play 
in maintaining national prosperity. 
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The Significance of pH Putrefactive Grade Test 
in Bacteriological Water Analysis. 

By W. T. Robertson, Bacteriologist, Water Supply Department, 
Brisbane City Council. 

{Bead before the Boyal Society of Queensland^ 2Srd April, 1935.) 

What is the most reliable evidence on which to judge a potable 
water? Present authorities are in favour of the results of a bacterio- 
logical analysis in respect^ firstly, to numbers of total micro-organisms 
per cubic centimetre, and secondly^ to the presence or absence of the 
colon bacillus or its allied forms in quantities of water up to 10 c.c. 
It is claimed that the presence of the B, coli in such a water may suggest 
the likelihood of the presence also of B. typhosus. To' test for typhosus 
is a very arduous business in routine work, but to test for B. coli and 
its allies is a far simpler task ; hence it is on this organism’s appearance 
or non-appearance in water supplies that the standard of purity is based. 

Many and varied are the methods which have been adopted in 
order that investigators may have concrete evidence of these coli-forms 
in the supplies. In ordinary practice a plate of^ lactose-bile salt agar 
with neutral red added is used for isolation purposes. I have found, 
however, that eosin-methylene blue agar with lactose added gives better 
results in water routine and is more in keeping with the results obtained 
in sugar broth tests. Some investigators — MacConkey, for instance — 
discovered that typical Bacillns coli preferred ox bile to grow in, whilst 
at the same time it was observed that the bile inhibited tlxe free growth 
of other bacteria which are of no consequence. 

It is well known to bacteriologists that certain bacteria have the 
ability to split up certain sugars, thus causing fermentation, which 
produces- acid and gas (carbon dioxide and hydrogen mainly), the 
quantities depending on the type of putrefactive micro-organisms 
present. 

My experience has been, however, that the bile salt broth does not 
exhibit all the positive tests it should for total putrefaetives, so it leads 
one to wonder if the inhibiting power possessed by the ox bile does not 
also inhibit certain lesser members of the coli-aerogcnes group. This 
means, therefore, that this test by itself leaves a lot to be desired, so 
that for water giving negative results erroneously other tests must be 
run concurrently, in order to check one test against the other. By a 
long series of routine experiments I claim to have eliminated much of 
the possibility of this error. 

Take an ordinary 2 per cent, peptone broth and adjust its pH 
to approximately 7-10; add 2 per cent, lactose to the broth; tube in 
5-c.c. quantities and sterilise at 15 lb. per sq. in. for ten minutes. When 
the test is being made add 10 c.c. of water to be tested, and incubate 
for forty-eight hours at 37 degrees 0., but definitely no longer than 
forty-eight hours, or the significance of the test will be lost. 

Divide the incubated water and broth into two equal portions ; try 
one portion for a low pH reading and the other for a pH between 6-2 
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and 7-2. When the correct reading for comparative purposes is reached 
by means of prepared buffer solutions, and an appropriate _ indicator 
added to test solution, the result obtained can be at once classified. 


viz. 


I grade the water under test, for convenience, into five groups, 
: — A, B, C, D, and E, according to the following ranges of pH : — 


A Grade 
B Grade 
C Grade 
D Grade 
E Grade 


pll 7.1 or 7.2 — 7.0 
0.9 — 5.9 


5.8 — 5.1 


5.0 — 4.8 

4.70 and under if necessary. 


Now, as a ru^e, it will be found that f cecal strains of B. coU ferment 
lactose freely, and therefore a low pH can be expected - (there are a 
few exceptions to this, such as types with slow fermenting powers leaving 
the reduction of lactose incomplete at the end of forty-eight hours). 

The fecal types, therefore, are included mainly in groups D and 
E, non-feeal types occur in group C and the early part of group B, and 
B. cerogenes in the later part of group B, pH 6*60 to 6.90. B, cerogenesy 
as a rule, ferments the lactose, causing an increased acidity for half 
the incubation period; fermentation then ceases, and the broth gains 
in alkalinity for the latter half of the period; hemee the range suggested 
here. If a culture gives at the end of forty-eight hours a reading 
greater than the initial reading of the adjusted broth, aerogmies still 
may be the cause. Group A covers quality wmter of good potability and 
beyond suspicion. 

It can be seen from the above grouping that the water can definitely 
be ..graded; thus the entire test has been named the ^^pll Putrefactive 
Grade Test,’’ the putrefactive bacteria, in this case, being the lactose 
fermenters. One of the most important uses to which this test can be 
applied is in the checking of the effective chlorine dose; that is to 
say, the absence of any fermentation in such a- broth test would piv)ve 
chlorination effective. On the other liand, whore rt^sidual chlorine has 
decreased owing, fo3* instance, to colour factor or increased d(uua;ud, 
])iitref active readings will appear to decline, slowly, ptirhaps, on 1h(‘, first, 
clay, and reach the vicinity of 6*4(), decreasing then to 5*90, and again 
later to 5*40, finally reaching the lower colon range (:non-faM*a,l) of 
5*20 to 5*00, and so on. 

When the first decline in pH is noticed, doses of chlorine should be 
increased at once so as to prevent any further lowering elfect. 

It is understood, of course, that other groups of bacteria, also 
certain coecal forms, have this lactose-fermenting power— for example, 
members of the lactic acid group, which includes M, aci(K-lactis^ also 
the sulpMte-redueing bacteria which are found in many polluted waters, 
these waters as a rule containing high concentrations of sulphates and 
sulphites; thus hydrogen sulphide is produced on incubation, due 
entirely to bacterial action in a sugar broth medium. If such bacteria 
as the above were present in a raw water, it is almost certain the B. coli 
would also be present in fair numbers. 

It might be said here that this test is particularly suitable for the 
grading of raw waters in order to decide if they are potable without 
treatment. Now, some actual figures will help us to value this test. 
A certain number of tests on filtered waters were grouped together at 
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random, and 18-3 per cent, of these gave positive B, coU results (both 
faecal and non-faecal types) in this special peptone lactose broth^ whilst 
for the same tests done in lactose Mle salt broth only 4*6 per cent, 
were positive. This would indicate that the test is four times as effective 
as that of the ox bile broth for B, coli and its allied forms. 

Figures appended here concern, firstly, a survey of raw water 
samples from the Upper Brisbane River collected during the year 
1933, Of the total number of tests made, 4 per cent, were negative in 
regard to 5. coH-cerogenes or any of its allied forms. 

B. coli fascal showed in 38 per cent, of the tests ; 

B. coli non-fgeeal showed in 47 per cent. ; and 

B. (BTogenes vsliowed in 11 per cent. 

These figures demonstrate the effectiveness of this test alone; the 
positive totalled 96 per cent, of the tests done. Comparing these figures 
with those obtained after immediate filtration and chlorination for the 
same period, we have the following : — 

B. coli hecal types showed in 1-20 per cent, of the tests. 

B, coli non-feeal types showed in 840 per cent, of the tests. 

R. mrogenes are included in the 840 per cent. ; tlierefore, 904 
per cent, of these tests were negative. 

To sum up, the claims put forward here are that this simple test is 
highly effective in {a) grading waters, (6) cheeking purification effect, 
both filtration and chlorination, and (c) checking the potaliility of raw 
waters where treatment has not definitely been decided upon. The 
grading will give the investigator knowledge concerning types of bacteria 
of a polluting character likely to be present. It must be' remembered, 
however, that quite a number of nitrifying bacteria gathered by river 
waters during high fiow over ploughed farm land are capable of ferment- 
ing lactose, and this test may reveal them. However, this still is an 
indication of possible pollution, wliieh is wdiat was aimed at when I 
introduced this test into our bacteriological water practice. 

Appended here will be found an experiment carried out in order 
to demonstrate the use of the so-called pH putrefactive grade test. 

Six (6) samples were made up from polluted water drawn from a 
watcrhole, and this 'water diluted with various quantities of sterile tap 
water. A total count was made on the raw sample, also a plate 
count’’ taken on eosin-methylene blue lactose agar, for typical 
R. coli colonies. In order to grade the degree of pollution, chemically 
as well, nitrogen determined as free and albuminoid ammonia was 
estimated on all six samples, also the raw sample. The pond-water had 
a chloride (as Cl) value of 156 parts per million, and a total alkalinity 
(as CaCOa) of 68 parts per million. 

In Experiment I., I venture to state, after looking through the 
results obtained, had there been a dilution sample between 1 in 100 and 
1 in 200, a reading may have been obtained in the early part of the coli 
non-fecal range, say, hetw^een 5-2 and 5*7. 

Another point this experiment demonstrates very particularly is 
that comparative relation between total micro-organisms and nitrogen 
contents means very little unless correlated with the absence or presence 
of R. coli or its allied forms. 

This is illustrated amply in samples D and E, E containing no 
B. coli, but other less fermentative bacteria are evidently present. 
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Experiment J. — 



'amples C, Dj and Ej are of interest for comparatiTe purp(^s in respect to the two broth tests. 
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Experiment II . — 

Five dilution bottles taken, and xV c.c. of broth culture containing 
B. putridum (a type nearly resembling B. fluorescens) was placed in the 
first dilution bottle. 


Sample. 

Dilution. 

Number of 
Organisms in 
Dilution. 

Lactose Bile Broth. 
Acid and Gas 
Production. 

Lactose-Peptone 

Broth, 

Grade. 




24 Hours. 48 Hours. 

pH in 

24 Hours. 48 Hours, 


0 

1 to 1,000 

At least 6,000 

+ 

+ 

+ 

5-70 

C 

A 

1 to 1,200 

2,200 

4* 

-f 

+ 

6-60 

c 

B 

1 to 1,500 

20 

Acid only 

+ 

6-80 

c 

C 

1 to 1,900 

Nil 

1 ” 

! - 7*10 

A 

D 

1 to 2,400 

Nil 

! 

- 7*10 

A 


A cultural feature was the large quantities of gas generated in 
the peptone lactose broth in twenty-four hours.. This had completely 
disappeared at the end of forty-eight hours. 

Two sub-cultures were made, and one after twenty-four hours 
incubation gave pH of 540, the other of 5-8 ; so the results regarding 
a decreased pH over the final twenty-four hours are rather confiicting. 

I have appended here sub-cultural data which will more fully bear 
out my conclusions in connection, with the pH putrefactive grade tests. 


Experiment 

I. — The cultural 

medium 

was 

an adjusted lactose- 

peptone broth. 

A pure culture of B. cero genes cultured originally from a raw water 

supply. 

(a) 

Time'* cultured 

(6) 


Time cultured 

pH 

in hours. 


pH 

in hours. 

7.10 

Initial 


7.10 

Initial 

6.80 

17 hours 


6.90 

4 hours 

6.80 

23 hours 


6.90 

8 hours 

7.6 

40 hours 


6.90 

6.90 

7.30 

24 hours 

32 hours 

48 hours 


Another culture originally isolated from Enoggera Reservoir and 
subsequently was proven to be B. lactis-mrogenes. 

This culture gave the following additional sub-cultural results : — 

Voges-Proskauer reaction . . + 

Methyl red . . . . , . — 

Indol production . . . . -|- 

Baccharose broth . . . , -j- ^^1^ gas only. 


pH 


Time cultured in hours. 


7.10 . 
6.70 . 
6.60 . 
6.60 . 
7.00 . 
6.90 . 
6.90 . 


Initial 
16 hours 
20 hours 
24 hours 
40 hours 
48 hours 
64 hours 
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Another culture taken from the same source as the one above gave 
the following results: — 

Vogcs-Pxoskauer reaction . . + 

Methyl red — 

Indol production . . . . — 

Saccharose broth . . . . + acid and gas and lluorcsceucc. 


pH 

7.10 . 
6.70 . 
6.80 . 
6.80 . 
7.10 . 
7.10 . 
7.50 . 


Time cultured in hours. 

. . Initial 
. . 16 hours 

. . 20 hours 

. . 24 hours 

. . 40 hours 

. . 48 hours 

, . 64 hours 


This culture has proven itself to be B. laciis-cerogenes also. Both 
these cultures, due to their pH figures, in forty-eight hours w^ould be very 
difficult to detect. 


Cultures under the heading of ^'Faecal Types’^ also show interesting; 
cultural features. 


A culture originally taken from a plate-eulturo of water drawn 
from Brisbane River raw supply : — 

Voges-Proskauer reaction . . — 

Methyl red reaction . . . . 

Laetose bile salt broth reaction + 

Saccharose broth reaction . . — 

Indol production . . . , -.|- 

pH 

7.10 .. 

6.30 . . 

6.20 . . 

6.00 . . 

5.20 , . 

5.0 . . 

5.20 .. 


Time cultured in hours. 

. . Initial 
. . 16 hours 

. . 20 hours 

. . 24 hours 

. . 36 hours 

. . 48 hours 

. . 64 hours 


This is apparently a B. cali faecal strain. 


Another culture with apparently the same cultural (!hnracteri.stic.s, 
as the previous one gave the following results : — 


Yoges-Proskauer reaction 
Methyl red reaction . . 
Lactose bile salt broth 
Saccharose broth 
Indol production 

pH 

7.10 

6.40 

6.10 

5.20 

5.0 

4.9 

5.0 


- (?) 

+ 

-f acid only 

+ 

Time cultured in hours. 
. . . . Initial 

. . 16 hours 

. . 20 hours 

24 hours 
. . 36 hours 

. . 40 hours 

. . 72 hours 


This culture, in order to be satisfactorily classified, should have* 
given a positive methyl-red reaction as a faecal type. All other testa 
bear out this conclusion. 
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However, anotlier type was cultured from the same source and 
gave results more in keeping with classification : — 


Voges-Proskauer reaction 
Methyl red reaction .. 
Lactose bile salt broth 
Saccharose 
Indol production 
Glucose fermentation 


+ acid only 
- (?) 


pH 

7.10 . 
6.40 . 
6.20 . 
5.80 . 

5.50 . 
5.80 . 


Time cultured in hours. 
. . Initial 
. . 16 hours 

, . 20 hours 

. . 24 hours 

. . 40 hours 

48 hours 


This looks to be a type of anmrogenes. A pH reading was taken 
of this culture in eighty-eight hours, and a reading of 6-20 was obtained, 
showing that baek-to-alkalinity reaction characteristic of the mrogenes. 
The above group of tests, however, do not bear out this conclusion, 
showing as they do a negative Voges-Proskauer test but a positive 
saccharose broth test ; so a non-fsBcal colon type will be the classification 
in this ease. 

B. ancerogenes is a probability here, as very little gas was produced 
in the fermentation reactions, and this feature is characteristic of the 
ancBrogems. 

A culture of interest to the waterworks bacteriologist might be 
outlined here. 


A gull dropping” was taken from the surface of an open filter-bed 
and placed in an extract broth and cultured, and then a spread-culture 
made, and the predominating type was again recultured. The following 
results were obtained: — 


Methyl red reaction . . 
Voges-Proskauer reaction 
Glucose fermentation 
Lactose bile salt broth 
Saccharose broth 
Indol production 
pH 

7.0-7.10 

5.90 

5.90 

5.90 

5.50 

5.50 

5.90 

6.90 


+ 

+ 

+ acid, gas, and fluorescence 

+ 

Time cultured in hours. 

, . . . Initial 

. . . . 16 hours 

. . 20 hours 

. . 24 hours 

. . 40 hours 

. . 48 hours 

, . 72 hours 

. . . . 1 week 


In our classification at the end of forty-eight hours this culture 
would appear in our C grade as a coli non-fsecal type ; it is apparently 
of the grain” type. Large numbers' of grass seeds were apparent in 
the excreta on examination. 


These tests will in some way help to bear out the classification and 
grading which I have made earlier concerning the pH putrefactive 
grade tests. 

The grade does not always, unfortunately, settle the question as to 
the type or types of polluting organisms present, but gives us a very 
good idea of the type of water and the degree of pollution with which 
we are dealing. 
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A Suggested Co-Enzyme Hypothesis for the 
Ripening of Fruits, by Ethylene Gas Treatment. 

j By L. J. Lynch, B.Se.Agrie., Kobert Philp Scholar, 

’ University of Queeiusland. 

{Head before the Royal l^ociety of Qimmslwndf 'lUh June, U)35.) 

^ INTRODUCTORY. 

Tlie artificial ripening of fruits by ethylene gas treatment has 
in recent years assumed such proportions that it is now regarded as 
part and parcel of the marketing process in many branches of tlie fruit 
industry. By reason of the commercial importance of the procedure, it 
is imperative that a complete understanding of the basic scientific 
principles of ethylene treatment should be made available, since in the 
absence of such knowledge we cannot hope to obtain a maximum return 
for energy expended. It is, therefore, with the hope of passing another 
milestone towards the ultimate goal that this paper is presented. 

A number of theories of a more or less tentative nature have been 
advanced to account for the induction, of edible maturity in many 
fruits by the use of ethylene gas. It was early suggested tliat the sole 
effect of the treatment amounted to a disorganisation of the <ihlorophyll 
of the outer tissues of the fruit, the destruction of the green pigment 
making visible the pi-evionsly disguised yellow colour of the carotinoids — 
e.gr., as in the banana. Such a theory does not account for the internal 
ripening changes which are simultaneously induced in the banana, while, 
on the other hand, it is tenable in the ease of citrus fruits, in which the 
ripening of the pulp is not accelerated by gas treatment. Precipitation 
of tannins by ethylene gas is another suggestion advanced to account 
for the removal of astringency in the fruit — e.g,, persimmon — ^but this 
explanation ignores the bulk of the changes which take place during the 
ripening process. The rise in the respiratory rate of treated fruits has 
led to the theory of permeability change (Regeimbal, Vacha, and Harvey 
(1927)®), whereby increased membrane permeability allows of the more 
rapid diffusion of oxygen and in consequence a, rise in the rate of tissue 
oxidations. In view of the work of Denny (1924)^, this explanation 
does not appeal, for, if ethylene in a concentration of 1 part in 1,000, 000 
of air is of sufficient potency to increase permeability, as cvideiieed by 
the intensified respiration of gas-treated lemons, then a concentration 
of 1 part of this gas in 1,000 of air would surely induce irreversible 
change in; the plasma membrane. Other theories as to the mechanism 
of ethylene ripening include the stimulation of oxidising enzymes both 
with respect to quantity and activity, and, while it is not proposed to 
review in extenso^ the suggestions which have been put forward, it is 
considered that these latter theories have much to commend them. 

SOME PHYSICAL AND PHYSIOLOGICAL EFFECTS OP ETHY- 
LENE TREATMENT OF FRUITS IN THE PRESENCE OP 

OXYGEN. 

From the purely physical aspect, the effect of ethylene gas upon 
fruits may be twofold. It hastens the production of the normal ripe 
colour in such fruits as the banana, the tomato, and the pineapple, 
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while internally it brings about changes in texture, flavour, and degree 
of sweetness or other characteristic property such that we regard the 
fruit to be in an edibly mature condition. This inteimal effect, however, 
is not uniformly produced in all othyletiised fruits, and it is a. pecu- 
liarity of citrus fruits that no* internal ripening occurs, as a result of 
commercial gas treatment. The inaljilily of citrus fruits to respond to 
ethylene is of the greatest importa'Dce, and provides evidence which 
will be discussed in a later section of this paper. 

From the physiological point of view, commercial gas treatment 
would appear to accelerate the general metabolism of the fruit, as 
shown by the rise in the rate of respiration; or, alternatively, we may 
regard the acceleration of metabolism to be due to a direct intensifica- 
tion of respiration, since it is owing to this phenomenon that energy is 
derived for expenditure in vital processes. 

An increase in the respiration rate of lemons was reported by 
Denny (1924)^ as a result of the use of ethylene in air in concentrations 
ranging from 1 part of gas in 1,000 of air to 1 part in 1,000,000. The 
percentage increase ranged from 100 per cent, to 250 per cent. 


Lot Xo. 

Weight of 
Fresh Fruit. 

Treatment. 

' Rate of Respiration Mg of CO 2 per Eg per Hour. 

1 (Day). 

2 (Bays.) 

4 (Bays). 

6 (Bays.) 

8 (Bays). 

C 

698 

Ethylene 

10-6 

21-0 

22 m 

41- 1 

30-6 

D 

649 

Ethylene 

11-3 

16'4 

29*8 

28-8 

32-9 

E 

658 

Control 

10*1 

71 

10- 1 

10' 1 

10- 1 

F 

693 

Control 

11-6 

9-1 

8-7 

12-5 

9*6 


Effect of Ethylene upon the Rate of Respiration of Lemons (Denny, 1924) 


Effect of Ethyi^ene upon the Rate of Respiration of Lemons 
(Denny, 1924).^ 

I have measured, upon a number of separate occasions, the rate of 
respiration of late Valencia oranges in air and in a gas mixture of 1 
part of ethylene in 1,()(.)0 parts of air, and the following is a typical 
result. (Figures rcpiTsent tenths of an inch, and are measurements 
of manomelric heights, and are purely comparative. Identical weights 
of fruits were used in eharahers of e<iual ca,pacity) 


Days. 



Ethylene. 


Control. 

1 



16.2 


7.5 

2 



15.9 


6.5 

3 



17.3 


3.6 

4 



17.8 

. . 

6.0 

5 



16.6 

. , 

7.1 

6 



17.0 

. . 

6.8 

7 


. . 

15.7 


6.9 


Effect op Ethylene upon the Rate of Respiration of Late 
Valencia Oranges. 

It will be seen that this work provides confirmation of that of 
Denny with respect to citrus fruits. At the conclusion of the experi- 
ment ethylenised oranges were ripe-coloured but sour, while the con- 
trols were both sour and green. During the same experiment the 
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effect of ethylene gas upon the respiration of bananas was also investi- 
gated (measurements are in sixteenths of an inch, and are purely 
comparative) : — 


Bays. Etliyleiic. Control. 

1 _ 27 16 

2 39 17 

3 32 15 

, 4 U 16 

: 5 26 16 

6 . . . . . • 25 16 

i 7 — t6 


Effect of Ethylene upon the Rate of Resiukation of Rananas. 
Regeimbal, Vacha, and Harvey (1927)*^ noted an initial stimulation 
in the respiration rate of bananas, treated with 1 part of ethyhine in 
1,000 of air, hut record a subsequent decrease in less than half an hour. 
They deduce from this result that oxidation rather than perineability 
rate is increased. The fall in respiration rate following upon an initiiil 
intensification has been observed by a number oE workers when l)a,nanas 
are subjected to a single dose of ethylene gas for a (U)mparativ(9y brief 
period of time. Under commercial ripening conditions in Austi‘arui, 
however, the treatment is repeated twice daily up to the 'Mialf-colour ” 
stage (Young, Bagster, Hicks, and Huelin, 1982)®, and it would apf)ear 
from my experimental results that the series of respiratory stimulations 
thus induced raise the mean level of the respiration rate of trciated 
bananas above that of the controls. 

The rise in the rate of respiration of gas-trcat(id fruits is not 
confined to those fruits already discussed. Davies and Church ( ) ^ 

report an increase in the respiratmu rate of Japanese persimmons 
during ethylene ripening, and regard their results as similar to that 
obtained by Denny with lemons. It may therefore be concluded that 
the acceleration of respiration during troatnumt with ethylene gas is 
a phenomenon of general occnrrence. 

SOME PHYSICAL AND PHYSIOLOGIOAL EPP'ECTS iW VARY- 
ING OXYGEN CONCENTRATION U1M)N FRUITS IN TllK 
PRESENCE AND ABSENCE OP ETriYI/ENE. 

In 1924 Denny attempted to colour lemons with (dhylcnc^ in tli(‘ 
absence of oxygen by the use of a gas mixture of 1 part of (Uiyhnn^ in 
1,000 of nitrogen. Under these conditions no colouration was (lewtloptul, 
and it was hence (leduced that the x>resence of oxygmi is neci‘,ssa, ry for 
the development of ripe colour. I repeaited tliis expindnumt with 
bananas, and the result was in entire agreement with that of Denny. 

The concentration of oxygen in the intercellular space >system of 
fruits is frequently below that of the atmosphere. In the case of 
Ihe coconut (Herbert, 1923)® the gas analysis of the internal atmosphere 
of the fruit was as follows : — 

Very Young Coconut. Old Coconut, 

Per cent. Per cent. 

Nitrogen . . . . . . 81.3 Nitrogen , . . . . . 99,8 

Oxygen 18.7 Oxygen 0.2 

Carbon dioxide . . . . trace Carbon dioxide . . . * trace 

This consideration leads to the view that oxygen concentration may 
be a limiting factor in the respiration of fruits, and, since respiration 
rate is intimately connected wuth the ripening process, it was decided 
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to test the effect of increasing the oxygen coneenitration of the storage 
atmosphere upon the rate of ripening of fruits. After preliminary trials 
a concentration of 80 pen cent, oxygen was. decided upon, and in this 
atmosphere oranges were found to colour within, five days, whereas 
there was no change in the colour of the control fruit. Oxygen-treated 
oranges showed no tendency to ripen internally — a result in agreement 
with ethylene-treated fruits. 


Bays. t3xygeii, 80 pov coni. Control. 

1 . . . , . . 14.0 7.5 

2 ,. . .. 10.5 G.5 

3 IhO 3.6 

4 12.0 6.0 

5 . . . . . 16.5 7.1 

6 16.0 6.8 

7 .. .. .. 16.0 6.9 


Epfeqt of Oxygen 80 per cent, upon the Rate of Respiration of 
Late Valencia Oranges. 

An increase in oxygen concentration to a similar extent was likewise 
found to accelerate the ripening and respiration of bananas. The fruit 
coloured nicely, and, while the internal flesh softened quickly^ it was 
found to be of poor flavour as compared with othylenc^treated fruits. 

It was deduced from this result that a more ajipropriate oxygen 
concentration might be used for bananas with better result : — 


Days. 

1 


Oxygen, 80 per cent. 

24 

Oontrol. 

16 

2 


26 

17 

3 


28 

35 

4 


30 

16 

5 


32 

:i6 

G 


34 

16 

7 


30 

10 


Effect of Oxygen 80 i->er cent, upon the Rate of Resiuration 

OF Bananas. 

The two foregoing experiments were repeated, using, in addition, 
ethylene gas at the rate of 1 : 1,000 of gas mixture, but no appreciable 
differences were recorded in the results. 

Prom the experimental data set out in this section we may assume 
that ripening is essentially an oxidative process, and that the effect of 
ethylene in accelerating and, ripening depends upon its ability to assist, 
either directly or indirectly, in the tissue oxidations. Moreover, since 
internal oxidations are the direct result of respiratory activity, and, as we 
have seen, artificial ripening results in intensified respiration, we may 
conclude that the ripening process is primarily a respiratory phenome- 
non. Respiratory studies on bananas from the time of picking tO’ edible 
maturity show that two separate and distinct phases occur — (1) pre- 
ripening stage, in which respiratory activity is low and the fruit is in 
a quasi-dormant condition; (2) ripening stage, in which respiration 
attains a maximum and then declines. 

The effect of ethylene upon the respiration rate of bananas is most 
evident when applied to fruit in the pre-ripening stage. Once the fruit 
has eomraeueed to colour, little or no acceleration either of respiration 
or of ripening is apparent. The reason for this may not be at once 
obvious, but the work of the Cambridge Low Temperature Station 
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(19.‘]2)* Y'oiiid suggest an explanation of siuth auouialoiis helnivioiir. 
it was shown that ethylene is evolved from rijEUiiug apples, and may 
])e detected by its ability to induce uiairorniation^ in germinating pea 
embryos, and also by causing retardation, of germimiiiori of {hmi seeds. 
[ contirmed the result of this work by passing the siO!*ag(^ ai.mospher(i 
of ripening Granny Smith apples over peas in a germinator, the foliowing 
statistically significant retardation being obtaimul:— 

Number of Bays to (UaiMmATioN. 

EsspGfi'Mcnt r, Experiment 

Treated. Cheek. Treated. Cheek. 

a.lO 0.041 2.63 0.035 4.0t- 0.005 3.80 0.037 

Observations made during the investigation of Bagster, Hicks, 
and Hiielin 0932)® into the ripening and transport of bananas shows 
that the ripening of bananas may be accelerated by storing tlumi in a 
chamber contaitoing ripe bananas. One may reasonably ('omdiuh^, t.hmav 
fore, that ethylene is evolved from idpcning bananas and other fruits, 
though it is suggested that further investigation be undertaken in this 
direction. 


RESPIRATORY ENZYMES IN PRUITS. 

In order to elucidate the reason for the noJii-ripening of the central 
])ulp of tlie orange with ethylene treatment, Herbert and Ijyncli, 
approached the problem from the point of view of non-penetra.bility. 
As a result of this wmrk, it was shown that the rates of penetration of 
the tissues of the orange and banainas by ethylene are approximately 
the same, and hence failure of the orange to ripen cannot be ascribed 
to this cause. A consideration of the importance of respiration in r(5la" 
tion to the ripening process has led me to approach the problem from 
that aspect, and the fruits were, in. consequence, examined with tlie idea 
of determining the presence or otherwise of respiratory enzym(‘,s and 
their distribution within the tissues of the fruit. By the use of standard 
methods, oxidising enzymes were found to occur in the peel and pulp 
of the banana, and in the peel but not in. tbe pulp of orangevs. Investi- 
gation into other fruits upon similar lines showed that fruits which 
may be coloured externally and ripened intcnmally by conutun‘cial gas 
treatment possess oxidising enzymes in both skin and pnlp-^-e.//., 
bananas, apples, pears, pineapples, etc. — ^whereas those fruits which 
colour externally while the internal pulp shows no indic^atioti of ripe 
maturity contain oxidising enzymes in the skim, alone, and not in th.e 
pulp— e.(/., orange and mandarin. 1 would suggest that herein lies tlie 
solution of the problem of ethylene ripening of fruits. 


DISCUSSION AND CONCLUSION. 

It has been shown in the earlier portions of this, paper that internal 
and external ripening of the pre-ripe banana is induced by ethylene 
treatment, and that these changes are accompanied by intensified 
respiration. The replacement of the ethylene gas mixture by an 80 
per cent, oxygen atmosphere produces similar results. On the othm* 
hand, pre-ripe bananavS will not ripen in the absence of oxygen, despite 
the presence of ethylene in appropriate concentration, and yet again 
the ripening of bananas which have passed the pre-ripe condition is 
not necessarily accelerated by traces of ethylene. Prom these data it 
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is deduced that ripening is a respiratory phenomenon, the intensification 
of which provides energy for an acceleration of metabolism, which, in 
turn, cuts down the length of the pre-ripening, semi -dormant phase of 
the fruit. It has been shown further that ethylene is capable of hasten- 
ing the ripening of fruits or of certain tissues of the fruit only when 
those fruit or tissues contain oxidising enzymes, and, since the prime 
outward manifestation of ethylene treatment is a rivse in the rati^ oi* 
respiration, it would appear thnt tlio gas (‘xerts its etfect through the 
oxidising enzymes. Finally, it may be deduced from {a) tln^ low 
concentration of ethylene necessaiy to accelerate ripening, and (5) the 
fact that ethylene is itself generated hi the fruit once liie pre-ripening 
period is passed, that ethylene is responsilhc for the acceleration of the 
ripening process by a direct stimulation of the oxidising enzymes. It 
would therefore appear that ethylene plays the role of <*o-enzyine, 
together with the oxidising enzymes, not only in the artificial process, 
hut also in the natural ripening of fruits. If this hypothesis be correct, 
one sliould be able to predict with certainty those fruits which are and 
those which are not amenable to artificial gas-ripening. Fruits which 
contain oxidases, either as laccases or as peroxidases, distributed evenly 
throughout their tissues, should respond entirely to gas treatment. 
Fruits coming within this category — banana, apple, pineapple — 
certainly do so, though the pineapple is freipiently iuarketed in a coloured 
but immature condition, due to diffieully of penetration owing to the 
mass of the fruit. Conversely, if Ihe resi,)iratory theory of fruit- 
ripening be correct, then a retardation of respiration should tend to 
prolong storage life by lengtlu'ining the duration of the ])re-rip(ming 
stage. That this is so lias been sliown by Kidd and who, by 

decreasing oxygen and increasing (Tirl)on dioxide concentration of the 
storage atmosphere, have increased the effective storage life of apples 
by 150 per cent. It is suggested, in view of the co-enzyme hypothesis, 
that gas storage should be far more effective for fruits which contain 
the oxidising enzymes distributed throughout all parts of their tissues 
than for fruits in which the respiratory enzymes are defieient. 
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SUMMARY. 

1. Ethylene and. oxygen each accelerate the ripening of fruits, and 
in the process respiration is accelerated. 

2. In the absence of oxygen, ripening cannot be induced, and hence 
the ripening process is essentially a respiratory phenomenon. 

3. Ethylene ripening is only successful in the presence of oxidising 
enzymes, and is related to the distribution of such enzymes in the tissues 
of the fruit. 
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4. Ethylene is naturally present in the tissues of fruits which have 
passed the pre-ripening period. 

5. It is suggested that ethylene acts as co-enzynic to oxidase both in 
the natural and artificial process of ripening. 
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New Australian Lepidoptera. 

By A. Jefperis Turner^ M.D., R.F.E.S. 

{Read lefore the Royal Society of Queensland^ 2Qth August, 1935.) 

For most of the eleven genera and forty-one species here described 
as neW; I am greatly indebted to Mr. W. B. Barnard and other valued 
correspondents. Even in comparatively well collected localities there 
have been unexpected discoveries, and in any untouched district new 
species are sure to be found by anyone who searches for them. 

Pam. Saturniauae. 

Antheraea rhythmica n. sp. 

pvdjXLKos, neat — 

70-72 mm. Head grey-whitish. Palpi fuscous-brown. Antennae 
pale ochreous; pectinations in male 6. Thorax reddish-orange; anter- 
iorly pale purple-grey. Abdomen reddish-orange; towards apex and 
beneath pale purple-grey. Legs pale purple-grey. Forewings broadly 
triangular, costa straight to f, thence strongly arched, apex rounded, 
termen nearly straight, scarcely sinuate beneath apex, slightly oblique ; 
orange-brown ; costa broadly sutEused with grey to beyond middle ; lines 
purple-reddish ; first from f costa to i dorsum, gently waved ; second 
from apical blotch to f dorsum, broad, preceded by a slender parallel 
line; ocellus oval with axis longitudinal, pale crimson, slenderly edged 
anteriorly with whitish, posteriorly with yellow, with an outer ring 
anteriorly dark reddish, posteriorly fuscous, in its centre a hyaline dot ; 
apical blotch ill-defined, irregular, whitish mixed and edged with crim- 
son, containing a blackish spot beneath costa; a brown terminal line; 
cilia yellow, apices grey. Hindwings strongly rounded; colour and 
markings as forewings ; postmedian line curved and crenate; ocellus 
smaller and more circular. Underside ochreous suffused with whitish- 
crimson; outer ring of ocellus exaggerated posteriorly. The female is 
less brightly coloured, and has the markings, less pronounced. 

Queensland: Mount Tambourine’ in January and March; three 
specimens received from Mr. B. J. Dumigan. We owe this interesting 
species to the well-known naturalist Mr. Bartlett, whose sons found 
the larvae feeding on Lit sea reticulata {Lauracece) . It forms a small 
dark-brown, thin-shelled cocoon. 

Fam. Larentiabab. 

GKloroclytis embolocosma n. sp. 

ip^oXoKoayios, with wedge-shaped ornament — 

$ .18 mm. Head, thorax, and abdomen grey. Palpi 1:1^; grey, 
sprinkled with fuscous. Antennae grey. Legs pale grey ; anterior and 
middle pairs sprinkled with fuscous. Porewings triangular, costa 
moderately arched, apex pointed, termen very slightly rounded, oblique ; 
whitish-grey partly ochreous-tinged ; markings fuscous; a sub-basal 
costal dot; fine oblique lines in basal area; a large truncate dark fuscous 
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wedge, its centre paler, extending on costa from f to f, outwardly 
obligue; reaching half across disc, its outer edge being part ot post- 
median line, edged posteriorly by a fine white line; postmedian from 
wedge to f dorsum, dentate, edged by a white line and this by a fine 
fuscous line; two finely dentate subtenninal lines; a terminal lino; cilia 
whitish with obscure grey bars. Hindwiugs with termcn rounded ; grey 
with two obscurely darker subterminal lines; cilia whitish-grey. 

Queensland: Brisbane, in February; one specimen. 

Euphyia propinqua n. sp. 

pi’opinquus, similar — 

^ .36-40 mm. Closely allied to E. anthrMimia from Victoria aud 
Tasmania, but in both sexes the termen of forewings is straight. The 
male of the latter is immediately distinguished by its falcate forewings, 
with strongly projecting apex and slightly concave termen, a nniciue 
character in the genus. The females of the two species are difiicult to 
distinguish. In E. propinqua the transverse lines arc more cremilate, 
the antemedian and postmedian lines less strongly marked, but, partly 
edged with white, and there is a fine crcnulate wliitish subterminal line, 
but these characters might not hold for a long scries. I can detc'ct no 
structural differences in antennsc, palpi, or neuration. 

West Australia: Denmark, in March; throe si'ecimens (2<J 1§) 
received from Mr. W. B. Barnard, who has the type. 

Euphyia phaalophmes n. sp. 

<l>avXo<f>av'qs, mean-looking — 

.22-24 mm. Head and thorax fuscous. Palpi 2J; in, scons. 
Antennse fuscous; in male slightly serrate and minutely ciliated. 
Abdomen grey. Legs fuscous. Forewings triangular, costa straight 
except at extremities, apex pointed, teinaen gently rounded, obli<pu', 
wavy; pale fuscous; a moderate slightly darker baral patch; a slightly 
darker median band defined by very slender whitish liiu's; anterior line 
slightly curved, wavy, indistinct; posterior from f eosla to I dorsum, 
wavy, scarcely projecting in middle, followed closely by one, or Iwo 
parallel lines; an interrupted dark fuscous terminal line; cilia fuscous. 
Ilindwings with termen strongly rounded; pale grey; cilia pale grey. 

West Australia: Denmark, in March; two specimens received from 
Mr. W. B. Barnard, who has the type. 

Fam. Sterrhidab. 

Chrysocraspeda evmeles n. sp. 
eviieXvjs, harmonious — 

(J -20 mm. Head rosy ; face whitish-rosy. Palpi less than 1 , 
slender, appressed to lower end of face, termin'al joint minute ; rosy. 
Antennm rosy; pectinations in male 1, whitish. Abdomen whitish, 
partly rosy on dorsum. Legs rosy; posterior pair whitish. Forewings 
triangular, costa slightly arched, apex rounded, termen slightly rounded, 
slightly oblique; rosy finely and uniformly stringulated with yellow, 
except on a broad costal streak, which extends to about | ; cilia yellow. 
Hindwings with termen roxmded ; as forewings but without costal streak. 
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Tile genus Clirysocraspeda contains a fair number of species in the 
Eastern Tropics. This is the second Austi*alian species, and may readily 
be distinguished from the yariable (J. cruomria by the differciiitly shaped 
hindwiiigs, which in, that species are quadrate with siroogly angled 
termen. 

North Queensland: Cape York, in April and May; two specimens 
received from Mr. W. B. Barnard, who has the type. 

Fam. Geometridae. 

Gen. Oxypimms nov. 

’6^v(^avris, sharply formed— 

Pace smooth, not projecting. Tongue well developed. Palpi very 
short (less than 1), slender, ascending, closely appressed to face. 
Antennal' in male bipectinate, towards apex simiile. Thorax with a 
moderate rounded posterior crest; hairy beneath. Abdomen with crests 
on third and fourth segments. Femora hairy. Posterior tibi® with 
middle spurs. Forewings with 3 and 4 separate, 5 from above middle 
of cell, 6 from upper angle, 7, 8, 9 stalked, 9 separating before 7, 10 and 
11 from cell by a common stalk. Hindwings with 3 and 4 separate ; 5 
from much above middle of ceU, 12 approximated tojcell at thence 
diverging. Frenulum and retinaculum in male well developed. 

Probably a derivative of Steriotopsis, The stalking of 10 and 11 of 
the forewings is a peculiar character. 

Oxyphanes iMobapta n. sp. 

SeLO^aTTTOSy sulphur-tinged — 

(J .25 mm. Head white sprinkled with fuscous. Palpi fuscous, 
towards base white. Antennae fuscous; pectinations in male 5, apical 
■J simple. Forewings sharply triangular, costa straight, slightly arched 
towards apex, apex round-pointed, termen slightly rounded; white 
densely irrorated with fuscous, appearing grey ; markings dark fuscous ; 
a subdorsal line broad to thence narrower to termen; short oblique 
streaks from costa before and after middle, the latter continued as an 
obscure finely dentate line, bent inwards in mid-disc and continued to 
dorsum ; cilia fuscous with wdiite bars. Hindwings with termen rounded ; 
pale yellow ; a sharply defined broad dark fuscous terminal band, contain- 
ing some white scales near termen ; cilia as forewings. Underside whitish 
Avith dark fuscous discal marks and terminal bands on both wings. 

Queensland: Talwood, in November; one specimen received from 
Mr. W. B. Barnard, who has the type. 

Fam. Oenochromidae. 

TaxeoUs euryzona n. sp. 

€vpv^o}vosy broadly banded — 

.28-30 mm. Head pale grey ; face blackish. Palpi ; blackish, 
base sharply white. Antennm grey ; in male slightly laminate, ciliations 
1. Thorax and abdomen grey. Legs grey. Forewings triangiilar, costa 
scarcely arched, apex pointed, termen almost straight, moderately 
oblique; 12 connected by a bar with areole (1(^ 1$) ; pale grey; fine 
fuscous lines from J costa to ^ dorsum, slightly curved, and from f costa 
to I dorsum, curved outwardly beneath costa, finely crenulate ; inclnded 
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space between lines fuscous except on costa; within this median band a 
short median transverse subcostal blackish discal streak; subterminal 
and terminal series of blackish dots; cilia pale grey. Hind wings with 
termen rounded ; pale grey ; a terminal scries of blackish dots ; cilia pale 
grey. 

The fuscous median band may not be a constant character. 

Queensland: Mitchell and Charlevillc, in September ; two specimens. 

Taxeotis notosticta n. sp. 
vorrooTiKTos with dorsal spots — 

$ .26-30 mm. Head grey- whitish or grey; face blackish. Palpi 
IJ; blackish, base sharply white. Antenn® grey, often whitish towards 
base. Thorax and abdomen grey with a few blackish scales. Legs grey, 
sprinkled with fuscous. Porewings triangular, costa gently arched, 
apex pointed, termen almost straight, moderately oblique; 12 connected 
by a bar with areole (44?j ; grey; markings and some scattered scales 
blackish; an interrupted line from | costa ending in a spot oil dorsum ; 
a second line from costa ending in a spot on dorsum at ; followed by 
some obscure brownish dots; a well-marked median subcostal discal dot; 
subterminal line scarcely indicated ; a terminal series of dots ; cilia grey, 
llindwings with termen slightly rounded ; grey ; cilia grey. 

Queensland: Mitchell, in September; Gluirlcville, in August; four 
specimens. , 

Taxeotis pachygramma Low. 

cj -20-22 mm. Antenn® shortly bipectinatc (1|) nearly to apex. 
Forewings with vein 12 free. 

The discovery of this sex necessitates the removal of the species 
from Epidesnda. It is somewhat anomalous in the genus Taxeolis, but 
has no characters justifying generic separation. 

Queensland: Milmerran, in March; two specimens received from 
Mr. J. Maequeen. 

Gen. Phrixocomes Turn. 

This genus now includes five known species. It appears 1,o be 
characteristic of the more or less arid regions of the continent, in which 
further discoveries may be expected. The species are all of soinbre 
colouring, and nearly allied. 

Phrixocomes gephyrea n. sp. 

ye^vpeos, bridged — 

cJ? .20-26 mm. Head grey. Palpi in male 5, in female 6 ; grey, 
sprinkled with fuscous. Antenn® fuscous; pectinations in male 6. 
Thorax grey, sprinkled with fuscous. Abdomen grey, with a few fuscous 
scales. Legs grey-whitish, sprinkled with fuscous. Forewings triangular, 
costa straight to near apex, apex pointed, termen slightly rounded, 
slightly oblique ; grey-whitish, sparsely sprinkled with fuscous ; markings 
fuscous; a short subcostal streak and a longer median streak from base, 
the latter reaching first line; first line strong; from j: costa obliquely 
outwards, acutely angled inwards in middle, ending on | dorsum; 
second line nearly straight, acutely dentate, from f costa to f dorsum ; 
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a strong median longitudinal streak connects first line with second ; a 
sharply dentate subterminal line, ilkdefined anteriorly, sometimes inter- 
rupted ; short interneiiral streaks running into ternieii ; cilia grey whitish 
})arred with fuscous. Hindwings with termen rounded ; pale grey ; cilia 
whitish-grey. 

Probably near P. nexistriga Warr. I have not seen that species, but 
according to Warren it has a sinuous longitudinal line running from 
base of costa to termen. 

Queensland: In September and December; four specimens received 
from Mr. J. Maequeen. 

Phrixocomes hedrasticha n. sp. 
ihpaxTTLxo^, with basal streaks — 

.19-25 mm. Head grey. Palpi 8 ; grey, sprinkled with fuscous,, 
base beneath whitish. Antennge fuscous; pectinations in male 8. Thorax 
grey, sprinkled with fuscous. Abdomen pale grey. Legs fuscous; 
posterior pair grey. Forewings triangular, rather elongate, costa rather 
strongly arched, apex obtusely pointed, termen slightly rounded, slightly 
ol)]ique; grey- whitish, with rather dense fuscous irroration and mark- 
ings; two short longitudinal sub-basal streaks; first line obsolet(\ or 
indicated by two or three dots only ; second line from {\ costa to f dorsum, 
slender, crenulatc, white-edged posteriorly; a subterrainal line from 
apex slender, slightly dentate, white-edged posteriorly; from this run 
interneiiral wliitish lines to termen; cilia grey with some whitish bars 
beneath apex. Hindwings with termen rounded; pale grey; a fuscous 
icrininal line; cilia pale grey. 

Closely allied to F. sleropias Meyr. and P. ptiloniacra Low., both of 
which lack the basal and terminal streaks and have a sharply angled 
first line. 

Queensland: Milmerran, in August and December; four specimens 
received from Mr. J. Maequeen. 

Pam. Notodontidae. 

Gen. Parameces nov. 

TrapafigKrjs , oblong — 

Tongue strongly developed. Prons with a triangular anterior tuft 
of scales. (Palpi broken off in type). Antennm in male pectinated to 
apex. Abdomen with small crest on basal segment. Porewings smooth; 
5 from middle, areole long, 7 and 10 arising separately before its end. 
Hindwings with 5 from middle, 6 and 7 connate, 12 anastomosing mth 
cell at I, thence gradually diverging. 

Near Polychoa Turn,, with which it agrees in 6 and 7 of hindwings 
not being stalked, but the forewings are smooth and 12 of hindwings 
anastomoses with the cell. 

Parameces glauca n. sp. 

glaucuSy bluish-green — 

(J 45 mm. Head fuscous, with a few green scales on crowm 
Antennae fuscous ; pectinations in male 6. Thorax fuscous. Abdomen 
grey. Legs grey; anterior pair fuscous. Porewings suboblong, costa 
slightly arched, apex round-rectangular-reetangular, termen straight not 

R.S. — B. 
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oblique; bluish-green; a transverse brown fascia from costa near base 
not reaching tornus; a double auteniedian line at fuscous, irregularly 
dentate ; posterior line at I, also double, linely dentate ; two-tliinls of tlie 
area included between these lines is occupied by a square brown costal 
blotch containing three fuscous dots forming a uoiirly e(pu lateral 
triangle; a snbterniinal line of white dots margined with fuscous; an 
interrupted fuscous snbmarginal line; (hlia fuscous with obseur;! whitish 
bars. Ilindwings with termen rounded ; grey; cilia, grey, apici^s whitish. 

North Qno('nsland; Kuranda; om; specimen r(;c('iv(!(l from Mr. h\ r. 
Dodd. 


Fam. Syntomidae. 

Syntomis intensa Butl. 

Journ. Lin. Soe. Zool. xii., p. 353 (1876). 

• Although this is distinguishable from 8. amvidata by a })ractised 
eye, I have hitherto I'egarded it as a form of that sp(*<‘.i('s, but am now 
satisfied, that it is a good spe(;ies. 8. iniensa has proportionately longer 
and narrower wings, and the spots are mon; transparent, (ixc(q)t the 
basal spots on both wings. These last often contrast with the pciripluM-al 
spots in their deeper colour. Both species show analogous varialions in 
the size of the spots. Both vary in size, but on tin; average; 8. inlr/imi is 
the smaller. What is of more importance is that in 8. inlciim the, fiunales 
are the larger, but in 8. anmula-ta the males. Tlii.s dilfercnce, which is 
much more striking to the eye than is shown b.v the following numsure- 
ments should be decisive. In a series of 22 male tnlensa tiu'’ expanse 
varies from 30 to 40 ram. ; in 11 females from 30 to 48 mm. In 17 male 
amulata the expanse varies from 34 to 48 mm.; in 11 females from 
30 to 42 mm. 

North Queensland: Ilerberton, Queensland; Nambour; Brisbane; 
Toowmomba; Bunya Mountains (3,500 ft.) ; Mount Tambovirim; ; National 
Park (2,000-2,500 ft.); Tweed Heads; Killarney. New South Wales; 
Li'stnore ; Gosford ; Moruya. 

Syniomis melitospila Turn. 

This species may be distinguished from 8. pyroconm by llm follow- 
ing characters; — ^Wings without iridescence; spots large, thinly scaled, 
7 )ale yellow, not orange; proximal and distal spots of hindwings usually 
cmiflufint or closely appro-ximated on vein 2; females niiudi smaUcr 
than males. 8. melitospila (8<J), 36-44 mm. (39), 28-32 mm. 
pyrocoma (26 ), 32-52 mm. (14. $ ), 38-46 ram. 

Queensland: Gayndah; Toowoomba; Dalby; Milmerrau; Inglewood. 
New South Wales: Murrurundi. It appears to be an inland species. 

Fam. Nootuidae. 

Subfam. melancheinae. 

Sideridis cryptargyrea B-Bak. 

Ann. Mag. Nat. Hist. (7), xv., p. 197 (1905). Hmps. Cat. Lep. 

Phal. V., p. 499. PI. 91, f. 32. 

^ North Queensland: Cape York; one siJocimen riaieivcsl from Mr. 
Geo. Lyell. Also from New Guinea. 
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Subfam. acronyctinae. 

Xenopseustis poecilasUs Meyr. 

Trans. Bnt. Soe. (1897), p. 370— 

Having taken an example of this species I find that it is referable 
lo the AcronyoUncBj though aberrant in structure. Perhaps it has some 
affinity with Azenia Grote and Aegle Hb. 

Queensland: Duaringa, in February; Inglewood, in November, 

Gen. ThalaiJm Wlk. 

I have come to the conclusion that Molvcna Wlk. and Iledynuges 
Turn, arc not distinguishable from this genus. Its chief characteristics 
(I refer to the Australian species) are the strongly projecting face with 
slight central depression, the long cell of hindwings (f ), the thorax with 
posterior and sometimes slight anterior crest, and the more or less, 
developed dorsal crests on first three abdominal segments. There are 
six known Australian species, the two here described, wridoxa Turn.,, 
melanoplirica Turn., guttalis Wlk., and psoraUina. Low. 

ThalatJia kippoloplia n. sp. 

L 7 r 7 ToXo(f>o£, strongly crested — 

.28 mm. Head white. Palpi 1; fuscous, terminal and apex of 
second joint white. Antenmu white aiinuhxted with blackish; cilia! ions 
in male minute. Thorax with prominent bifid posterior crest, Avhite, a 
])reeentral dot, lateral edges, and apex of crest blackish. Abdomen with 
a small crest at base and a strong erect crest on third segment ; Avhite, 
crests and irroi-ation blackish. Legs white with blackish rings except 
on posterior pair. ForeAvings elongate-triangular ; costa gently arched,, 
apex round-pointed, termcn slightly oblicpie, rounded beneath; white 
sprinkled with pale grey-green; markings blackish; a transverse basal 
line ; a line from costa near base forming an oblong posterior projection 
and ending near base of dorsum; a suffused oblique fascia from } costa 
to mid-dorsum, where it is broader and darker, preceded by some brown 
scales ill mid-disc ; a medium oblique ])ar from costa not reaching middle; 
four or five dots on apical half of costa ; a fine acutely dentate line from 
costa near apex parallel to termen, beneath middle bent iuAvards to join 
fascia above dorsum; a series of short streaks on veins running into 
tci’men ,* cilia Avhite Avith blackish bars. Hindwings Avith termen rounded ; 
wliite densely sprinkled AAuth fuscous ; a postmedian delate line faintly 
indicated; cilia as forewings. 

New South Wales: Murrurimdi, in April; one specimen received 
from Dr. B. L. Middleton. 

Thalatha ariificiosa n. sp. 

artificiosusy artificial — 

$ .35 mm. Head white ; a spot between antennm and a transverse 
crescent on face blackish. Palpi 1^; blackish, apices of basal and 
terminal joints narrowly white. Antennae fuscous, basal joint and dorsum, 
slightly beyond, white. Thorax white ; two pairs of spots, a transverse 
line on patagia, and two spots on each tegula, blackish. Abdomen Avhite, 
bases of segments blackish. Legs blackish with white rings. Forewings, 
elongate-triangular, costa nearly straight, apex rounded, termen 
rounded, slightly oblique; white, with blackish dots and markings; nine 
costal, one basal, and three snb-basal dots ; from fifth costal dot at a 
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D'aiisverse series of dots, first posterior, second anterior, fourth opposite 
llftli on dorsum; sixth costai dot on middle, double, orig'in te 

an angled line of dots ending on dorsum; this is followed by a post- 
nuHiian transverse series; an apical collection of dots, largely condmuit, 
extending to midtermeii; a subtenninal s(U*ies from this to ioiaius; 
t(U'miiial edge alternately white and blackisii ; cilia white, with bhickisli 
bars, llindwings with termen rounded; while, with fuseous markings; 
:a median dot, faint antemedian and posttmalian rnn^s, and an apical 
blotch; cilia w]iit(‘, with fuscous bars except on dorsnm. 

Queensland: Toowoomba, in February; om^ specimen received from 
i\ff'. W. B, Barnard, who has the type. 

Chasmina lisiwdes n. sp. 

?iicrrrojhrjs, smooth — 

^ .28-30 mm. $ .38-40 mm. Head and thorax whitish-brown. 
Palpi reaching vertex ; pale grey-hrown. Antcnme grey, towards base 
whitish; ciliations in male extrenudy minute. Abdonum whitish- 
oelireous. Legs brown-whitish; posterior pair whitish. Forenvings 
■elongate-triangxdar ; costa slightly arelied, apex roundednaxet angular, 
termen slightly rounded, slightly ohli<|U(s slightly crenulai(‘; gloSvSy 
whitish-brown; a faint pale line from | costa to dors\im ; a miinibi 
pale fuscous median subcostal dot; a whitish-ochreous line from If costa 
to I doi'sum; a very pale fuscous crcindate snl)t(u*mina,l liin^ (Hlg(‘d 
posteriorly xvith whitish-ochreoiis; a submarginal sorites of pah^ fust'ous 
dots; cilia pale fuseous, apices whitish. llindwings with termen i^ouiided ; 
whitisli-oehreons; cilia whitish. 

YarietaJ. form. Forewings sparsely sprinkled with fusc.ous; 
markings more distinct; antemedian line fuscous-edg(‘d posttu’iorly ; 
])ostmedian line fuscoiis-eclged anteriorly. One female. 

North-west Australia: Wyndham, in November and January; 
four specimens received from Mr. T. 0. Campbell. 

Caradrma enpoiia n. sp. 

€V7toXlo£, grey — 

(Ji’ ,30-36 mm. Head pale grey. Palpi grey-whitish ; i^.xternal 
surface of second joint except anterior (‘dg(^ a, ml apex dark fus('.ous. 
Anteniiie fuscous; in male with fascicles of cilia (1), Tliorax pain 
grey, in female darker. Abdomen grey. Legs gr(\y-whitish, sprinkled 
vritii dark fuscous; tarsi dark fuscous, with whitish rings. Foi'cwirigs 
(doiigate-triangular, costa almost straight, apex r(xvtangular, t(‘rmeii 
slightly rounded, hardly oblicpe; pal(‘. grey in mal(‘, dai*k grey in 
female; numerous wavy, indistinct fuscous transveu’se, liiu^.s; post- 
median from costal dot at outwardly oblique, angh^d beyond roiu- 
form, _ beneath this angled slightly inwards, ending on f dorsum, 
indistinct or dotted; subterminal nearly straight; orbicular obsolete; 
reiiiforni small narrow transversely oval, brownish edged with fuseous ; 
in female sometimes, obsolete ; a series of small fuseous terminal dots ; 
cilia gre.y, apices whitish. Hindwungs with termen rounded, sinuate; 
whitish with grey suffusion towards termen and some gr(\y oti 

veins; cilia wdiitish. Underside of forewings gj*cy; of llindwings gr(*y- 
whitish; forewingspvith obscure postmedian discal and dottcxl sulit.eV- 
nninal line; hindwdngs with fuscous median dot and iiostmcdian lim^ 
of dots. 



NEW AUSTRALIAN LEPIDOPTERA. 


33 


Queensland: Jericlio, in May; Barcaldine and Arainac, in June: 
•six specimens. 

Subfam. erastrianae. 

Enblemma stereoscid n. sp. 

^oT€p€oaKLos> straightiy shaded — 

$ .14-20 mm. Head and palpi brownisb-ochxeous. Antennse 
grey. Thorax and abdomen grey- whitish. Legs pale brown; posterior 
pair whitish. Forewings triangular, costa straight, apex rectangular, 
teiiiien strongly bowed, sinuate beneath apex, not oblique ; a strong 
oblique straight fuscous shade from | dorsum to apex, sharply defined 
posteriorly; fuscous costal dots at -J- and middle; from the latter an 
oblique series of four dots to dorsum; a fine fuscous line from f costa 
angled in middle, ending on -4 dorsum, sometimes reduced to a series of 
dots; oblique shade at apex ochreous-fuscous, with three minute whitish 
marks on costa and a dark fuscous spot beneath ; terminal area suffused 
with grey; subterminal line indicated by some fuscous dots; a grey 
submarginal and a whitish terminal line; cilia ochreous-grey. ^ Hind- 
wings with rounded apex, termen straight to near tornus; whitish; a 
small triangular fuscous blotch touching dorsum above tornus ; traces of 
dotted postmedian and subterminal lines; terminal area and cilia as 
fore wings. 

North Queensland: Cape York, in April and June; two specimens 
received from Mr. W. B. Barnard, who has the type. 

Cafohlcmma trigonographa n. sp. 
rpiyovoypa<l)os , with triangular marking — 

.18-20 mm. Head ^vhitish. Palpi in male 2 i, in female 3; 
whitish-grey. Antenme grey-w’^hitish ; ciliations in male 3. Thorax 
whitish ; patagia brownish-tinged. Abdomen grey- whitish. Legs 
whitish; anterior tibim and tarsi pale grey. Pore wings triangular, costa 
straight, apex rectangular, termen strongly rounded, slightly oblique; 
Avhitish-grey very faintly pinkish-tinged ; slight fuscous irroration on 
costa to I; a paler triangle based on costa from f to apex, less distinct 
m female, -its apex ill-defined; an obscure suffused discal spot at a 
short oblique fuscous streak from apex, preceded by a white costal dot ; 
sometimes a sub terminal series of dots from apex of tliis streak; cilia 
'coneolorous. Hindwings with termen rounded ; colour and cilia as fore- 
wings. 

Near C. acrostic-ha Turn, and C. aplecta Turn., but almost devoid 
Ox colour. The costal triangle, though obscure, is a good character. In 
(]. acrosiiclia the male anteimm are slightly laminate with very short 
ciliations. 

North Queensland: Chartei'S Towers, in June; one male. Queens- 
land: Rosewmod, in September, one male; Roma, in November, two 
female examples bred by Mr. W. A. Summerville from larvie feeding 
on scale insects. 

Gen. Ecnomia nov. 

■eKvopLos, unusual — 

Tongue present. Face smooth, not projecting. Palpi short, curved 
upwards and appressed to face, not reaching vertex; second joint moder- 
ately stout, smooth-scaled; terminal joint minute. Antennin in male 
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simple. Thorax and abdomen not crested. Legs smooth. Forewings 
without areole, 8 and 9 stalked, 7 and 10 separate. Hindwings with 3 
and 4 long-stalked, 5 remote, 6 and 7 separate, diverging, 12 anastomos- 
ing with cell to beyond middle. 

Easily recognised by the neuration. 


Bcnomia hesycMma n. sp. 

rjovxiiios, quiet — 

° Head, palpi, and thorax pale grey. Antcnnai pale 

luseous. Abdomen whitish-grey. Legs pale grey ; posterior pair whiti.sh 
horewings elongate-triangular, costa straight, apex rounded, termen. 
slightly rounded, slightly oblique; pale grey; fuscous costal dots near 
base and at -J; a tria.ngular M^hite dor.sal si>ot before middle, prec,(>ded 
by some brown and fuscous sutt'usion; a bi'oad sull'used brown median 
lascia, its posterior and lower half of anterior surface edged by fuscous 
lines, the former preceded by a similar line; these postmediau lines 
connected beneath costa and preceded by a fuscous dot; beyond fascia 
a white line, suffused and broadened towards eosfa, Avliere it touelu's 
apex; a taint whitish line from api'X to tornus; a terminal series of 
. uscous dots ; cilia whitish. Hindwings with 1(‘rmen gently rounded • nalc' 
grey; cilia whitish. * 

Isoith Queensland: Kuranda, in dime; one spiudiuen. 


Gen. Amhlyzancla nov. 
afi^Xv^ayKXos, with blunt sickles— 

Tongue present. Frons rounded, somewhat proieeting. Ihdui 
miifa appressed to face, exceeding vertex; second joint loiu>' 

much thickened with appressed scales, especially posteriorly am^x broad' 
abruptly quadrate; terminal joint m’innte. AntLnm <d mairniinlmdy 
ei hated. Thorax smooth, without crest. Abdomen with small m-csls On 

s'l ‘lo will""". .1.1,1 1 ™ 

b, .) 10 .stalked, 1 sep<yatnig before 10. Hindwings willi f, .doOlv 
<ippi oxnnated to 4 at origin, 12 anastomosing with cell near liusc. 


_ Probably nearest Fift/iyiomffi Turn. Ifinirroin Tnvn has 10 id' 
wings separating before 7. 


iOfO 


, ^mi)lyzanda dedivis Ti. so 

aechvts, oblique — 

AntmL^Si “ TbnvfOO^ brownish-oehreons. Palpi reddish-purple. 
-anitnucB giej. i borax Ipcous-brown, anteriorly brownish-oehreous 
Abdomen grey. Legs whitish; tarsi grey, with whitish rino's- •intfu-int'* 
and middle^tibim reddish-purple. Fore4gs ISe triSal 
straighyo |, thence strongly arched, apex rounded-reetanguLir termen 

^y'^an odmeousTS 

four specimens Teeelved SSn Mr W.“k^lfarSdf^S^^^^ 
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Corgatha molybdophaes n. sp. 

^oXv^So(f}a7]9, leaden-shiniDg, 

-20-22 mm. Head and thorax white. Palpi 3; ochreous. 
AntemiiB ochreous, with some fuscous scales; ciliations in male 1-|. 
Abdomen brown; apices of segments fuscous; two basal segments and 
underside whitish-ochreous. Legs ochreous. Porewings triangular, costa 
straight to near apex, apex pointed, termen angled on vein 3 ; basal area 
white; an interrupted costal line of leaden-metallic scales to beyond 
middle ; costa edge ochreous ; a narrow fascia from costa beyond middle 
to mid-dorsum, with a strong posterior tooth, reddish-brown with some 
fuscous scales and a subcostal leaden-metallic spot; this is preceded 
towards dorsum by a pale grey suffusion, and edged posteriorly by a 
white line ; beyond this a pale-grey parallel fascia edged posteriorly by 
a white line ; terminal area pale-grey, wdth reddish-brown subapical and 
supratornal and white median spots; cilia reddish-brown, with some 
ochreous bars. Hindwings with termen rounded ; reddish-brown, towards 
base and costa whitish-ochreous; transverse fascim at middle and |, 
leaden-metallic mixed with fuscous, not reaching costa; cilia reddish- 
brown, on dorsum ochreous. 

New South Wales: Murrurundi, in December and February; three 
iBpeeimens received from Dr. B. L. Middleton. 

Corgatha ancistrodes n. sp. 
ayKwrrp a)?jrj ^ , hook-shaped — 

-22 mm. Head and thorax reddish-brown. Palpi 3 ; reddish- 
brown. Antenna? grey; ciliations in male 2. Abdomen reddish-brown; 
underside grey. Legs grey. Porewings triangular, costa straight to 
near apex, there strongly arched, apex strongly produced in a hook- 
shaped point, termen strongly sinuate, not oblique ; reddish-browm, with 
a few scattered fuscous scales; a fine pinkish-white line from midcosta 
outwards, forming an acute angle, thence inwards to mid-dorsum; some 
fuscous suffusion on costa before middle; subcostal fuscous dots at i and 
middle; cilia white, on apex and tornus fuscous. Hindwiugs with tornus 
prominent, dorsum long, barmen slightly rounded; as forewings, but 
median line straight. 

Queensland Toowoomba, in October; Bunya ]\lountaiiis, in 
February; two specimens received from ]\lr. W. B. Barnard, who has 
the type. 

Corgatha pleuroplaca n. sp. 

TrX&vpoTrXaKos j vith costal plates — 

cj *23 mm. Head and thorax white. Palpi 2^ ; pale-grey. Antennae 
grey ; ciliations in male l-J. Abdomen white, partly suffused with grey. 
Le^ grey ; tarsi fuscous, with white rings ; posterior femora and tibia? 
white. Porewings triangular, costa straight, apex round-pointed, termen 
bowed on vein 4 ; sinuate beneath apex, oblique ; white, suffused with pale 
fuscous ; a large irregular blackish costal blotch extending from base to 
; a smaller oblong median blotch just beyond ; a short streak on dorsum 
near base ; a white transverse line beyond first blotch ; a slightly dentate 
white line from f costa, outwardly curved, strongly angled inwards above 
dorsum, edged anteriorly by a pale fuscous line ; some fuscous suffusion 
•containing two white dots on costa befoi*e apex; small fuscous blotches 
on termen beneath apex and above tornus ; a terminal series of blackish 
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dots - cilia fuscous-bromi, narrowly barred with white. Hindwings with 
termen slightly rounded; pale fuseons becoming whitish towards base;, 
a transverse fuseons line at ^ ; a transverse white line at f ; a terminal 
series of fuscous dots ; cilia white, with a median fuscous-brown lino. 

West Australia : Busselton, in February; one specimen received from 
Mr. W. B. Barnard, who has the type. 

Metasada pleurosticta n. sp. 

TrXevpcxTtKTOs, with costal dots — 

d -24 mm. Head and thorax brown. Palpi 2; brown, sprinkled 
with fuscous. AntennjE. grey; ciliations in male 1. Abdomen brown;, 
crest and apices of postmedian segments blackish. Legs pale oclireous ; 
anterior pair brownish, with tibiae partly fuscous, tarsi fuscous, wliile- 
ringed. Porewings triangular, costa straight to ji-, thence slightly 
arched, apex pointed; termen slightly rounded, slightly oblique, sliglitly 
erenulate; brown; white fuscous-edged dots on costa at and middle; 
other markings fuscous ; a basal costal spot; a transverse series of minute 
dots at I; a small median subcostal dot; an outwai-dly bowed postmiMlian 
series of dots; a small aubtcrminal blotch bem^atii costa; a hu-minal 
series of clots; cilia brown, with three fuscous bars Ixmeatli apex. Hind- 
wings with termen rounded; brown; a transverse scri((s of dots at ,} and 
two or three postmedian; an irregular tornal suffusion; a terminal scries, 
of dots ; cilia brown. 

As vein 10 of forewings arises separately from tlu^ a,rcol((, t,lus is, 
hardly a true Metasada, and it will probably be necessary to form a nc‘\v 
genus, but I prefer to await further matei-ial. 

North Queensland; Cape York, in November; one specimen recK'ivcd 
from Mr. W. B. Barnard, who has the type. 

Metasada sideropasta n. sp. 

(nBepoTTooTos, steel-sprinkled — 

$ -22-24 mm. Head and thorax fuseons, with some white scales. 
Palpi pale-hrown. Antennai grey ; cilia in male 2. Ahdomeu fuscous- 
brown, towards apex sprinkled with white. Legs fuscous, with udiitt- 
tarsal rings. Forewings triangular, costa straight to man- a[tcx, llu>i-e 
strongly ai-ehed, apex pointed, termen bisinnatc, oblique ; fuscous-grey, 
becoming fuseons on costa; a basal dorsal spot and transv(vrs(; linos 
white ; first line from | costa to § dorsum, dentahi ; second from J cosl;a 
to dorsum, finely dentate, angled outwards bcuoatb eosta and inwards 
above dorsum; reniform transversely oblong, fuseons sprinkled with 
lustrous steel-grey scales; similar scales precede first line and also form 
a wavy subterminal band; disc preceding and following second line 
partly whitish; a small snbapieal pale ochreous costal blotch, separated 
from costal edge by a white dot between two fuscous dots; a narrow 
terminal band oebreons strignlated with fuscous ; cilia fuscous, with 
several oehreous-whitish dots. Hindwings with termen rounded ; grey ; 
basal area grey-whitisb, with a grey median dot at i ; a slender wavy 
whitish transverse median line ; cilia as forewings. 

This is a true Metasada, and 10 of forewings is connate with 7, 8, 0 
from areole. 

Queensland: Milmerran, in October; two specimens received from 
Mr. J. Maeqneen. 



NEW AUSTRALIAN LEPIDOPTERA. 


37 


Oruza crocotosche'fna n. sp, 

Kp^jKorroQxm^^^ 9 saffron-patterned — 

*18-21 mm. Head ochreons. Palpi 1; ochreous. Antenme 
oereous; eiliations in male minute. Thorax oehreous-whitish, anteriorly 
ochreons. Abdomen and legs ochreons. Forewings triangular, costa 
slightly arched, apex rectangular, termen straight, rounded beneath ; 
ochreous-whitish ; markings orange-brown-ochreous ; a dot on costa near 
base ; a broad wavy transverse line at ; postmedian lihe from midcosta, 
strongly curved outwards and then inwards to § dorSum, slightly dentate, 
partly enclosing and sometimes confluent with an oblong renif orm ; a 
subterminal line, interrupted above middle, and a terminal line connected 
with it by streaks on veins; cilia whitish-ochreous. Hindwings with 
termen rounded ; whitish-ochreous, darker towards termen, with a faint 
postmedian line ; cilia whitish-ochreous. 

North Queensland: Cape York, in April and May; four specimens 
received from Mr. W. B. Barnard, who has the type. 

Oruza maerens n. sp. 

maerens, mournful — 

$ *25 mm. Head and thorax grey, sparsely sprinkled with fuscous. 
Palpi 2^ ; fuscous sprinkled with white. Antennae ^i^cy. Abdomen grey. 
Legs whitish, finely sprinkled with fuscous. Forewings triangular, costa 
slightly arched, apex subrectangular, termen slightly rounded; slightly 
oblique; grey, with scanty fuscous irroration; costal edge reddish to 
^1, beyond this whitish-ochreous, interrupted by two fuscous dots; a 
fuscous mark on | costa, giving rise to a very obscure slender dark line 
sinuate to | dorsum ; a white discal dot immediately precedes this ; a very 
slender erenulate dark subterminal line; cilia fuscous, apices white. 
Hindwings with termen rounded; as forewings, but with a straight 
median transverse line not reaching costa. 

Nearest 0: Utlwclvroma Turn. 

Queensland: Mitchell, in September; one specimen. 

Gen. Pediarcha nov. 
lord of the plains — 

Tongue present. Frons with rounded prominence. Palpi short, 
porrect, moderately thickened, with appressed scales, slightly rough 
beneath; terminal joint short, obtuse. Thorax not crested. Abdomen 
with a small basal crest. Legs smooth-sealed. Forewings with areole 
present, 2 from |, 3, 4, 5, well separate, 3 from angle, 5 from below 
middle, 6 from upper angle, 7 from areole closely approximated, connate, 
or short-stalked, with 8, 9, 10 separate from areole, 11 from Hind- 
wings with 3 and 4 connate, 5 from well above angle (-J), 6 and 7 connate, 
or short-stalked, 12 anastomosing with cell from ^ to 

Pediarcha singularis n. sp. 

singularis, unique — 

d? -24-28 mm. Head orange, with anterior and posterior bars 
on crown blackish. Palpi 1; blackish, inner surface except apex 
orange. Antennae fnscous. Thorax blackish ; anterior edge and a large 
posterior spot orange; Abdomen orange; basal crest and a spot on 
second segment blackish; penultimate segment in female grey; beneath 
dark fuscous. Legs fuscous; posterior tihige ochreous. Forewings 
triangular, costa straight, apex pointed, termen slightly rounded, 
slightly oblique ; blackish, with pale ochreous markings ; a narrow costal 



38 


PBOCEBDINGS OF THE KOYAL SOCIETY OK QUEENStAND. 


line from base almost to apex ; a large oblique suboval spot^ from base 
of dorsum to beneath costa; an incomplete fascia frotn just before 
torniis, ending in a rounded extremity beneath costa beyond middle; a 
broad terminal line, narrowing towards extremities, not quite reaching 
apex and tornus ; cilia blackish. Hindwings with tcrmen rounded ; oi’ange, 
with blackish markings; a supratornal blotch, somettmc^s continued into a 
broad line to costa; a narrow t.erminal band ; cilia blackisln 

Queensland: Cunnanmlla, in September and March; four specimens 
received from Mr. W. B. Ihirnard, who has the type. 

Sub fam. SAURriOTiuniUNAE. 

Nanaguna orhiculigcra n. sp. 
orbimUgerm^ bearing a small circle — 

^ *22 mm. Head white, with a few fuscous scales, kalpi long, 
ascending, appressed to face; second joint reaching vertex; terminal 
joint obtuse; white, sprinkled with reddish, a subapical fuscous dot 
on external surface of terminal joint. Antenme fuscous; eiliations iii 
male minute. Thorax white, posteriorly sprinkled with grey ; a broad 
dark fuscous transverse bar on patagia. Abdomen dark gr(‘y; a[)iecs, 
of segments narrowly whitish. Jjcgs white; antmdor tibim arid tarsi 
mixed with fuscous. F'orewings subohlong, costa strongly arched to M 
thence nearly straight, apex rounded-rectangular, Icrmen not oblit|ue, 
rounded beneath; whitish, with patchy gre^y and fuscous sufrusioii; a 
dark fuscous triangular basal patch edged by a whit(‘, liiui from /; costa 
to i dorsum; a median transverse fascia containing a large cinmlar sj)ot, 
slightly brownish-tinged, defined by whitish fuscous-edged lines, ant('ri()r 
from I costa to mid-dorsum, forming a posterior tooth beneath spot, 
posterior from | costa to f dorsum, outwardly curved in middle ; a sinuate 
dark fuscous subterminal line from apex to tornus ; a terminal series of 
longitudinally elongate dots; cilia grey, obscurely barred with whitish,. 
Hindwings with apex strongly rounded, termen only slightly ; dark gr(^y, 
paler towards base ; cilia as forewings. 

North Queensland: Tully, near Innisfail, in July; one specimen. 

Gen. Lathraeolis nov. 
fitted for concealment — 

Tongue present. Palpi moderate, obliquely ascending, not reach- 
ing vertex, moderately thickened with rather rough scales; icunnirm! 
joint very short, obtuse. Antennae of male bii)ectinate Tu^arly to apex,, 
pectinations long. Thorax with a posterior crest. Abdoirum with dorsal 
crest on basal segment only. Porewings with raiscnl scales; 2 from 
angle, 3 and 4 well separate, 5 closely approxinmt(‘d to 4 at origin, 
6 from above middle of cell, 10 and 11 free from cell, 10 approximat'ul to 
9. Hindwings ample; 2 from f, 4 absent, 3 and 5 connate, 6 and 7 
connate, 12 appimximated to cell to beyond middle. 

Perhaps nearest to Elesma "Wlk., but the relationship appears rather' 
remote. 

Lathraeolis spodochroa n. sp. 

OTToSoxpoo^j ash-grey — 

^ ^ -28-35 mm. Head, palpi, and thorax fuscous, sprinkled with 
white, appearing grey. Antennse grey; pectinations in male 5. 
Abdomen whitish-ochreous ; basal tuft grey. Legs fuscous, sprinkled 
with whitish; posterior pair mostly whitish. Porewixigs elongate- 
triangular, costa strongly^ arched, apex rounded, termen obliquely 
rounded; fuscous densely irrorated with white, appearing grey; mark- 
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lugs fuscous ; an outwardly oblique line from ^ costa, below middle angled 
inwards, and then shortly outwards to J dorsum j a similar line from 
f costa to mid-dorsum, sometimes obsolete ; a third from | costa, inwardly 
oblique, but soon bent outwards, then sharply angled, beneath angle 
straight and finely dentate to ^ dorsum; an obscure wmvy wliitish 
subterminal line; a fine terminal line; cilia concolorous. Hind wings 
broad, termen bisinuate, rounded; grey, paler towards base; cilia 
whitish. 

Queensland : Milmerran, in May ; two specimens received from Mr. 
J. Maequeen. 

Gen. Dysapura nov. 

SvawTTOvposy anomalous — 

Tongue present. Face smooth, not projecting. Palpi recurved, 
appressed to face, reaching vertex; second joint thickened with smoothly 
appressed scales; terminal joint short, acute. Antennas in male shortly 
ciliated. Thorax smooth. Abdomen with lateral incurved tufts on basal 
■segment. Forewings with 2 from before angle, 3, 4, 5 closely approxi- 
mated at origin, 6 from w^ell below angle, 7 and 8 stalked, 9 and 10 
separate, 11 from §. Hindwings with 2, 3, 4 separate, 5 approximated to 
6, 6 and 7 stalked, 12 approximated to cell as far as middle. 

This unusual neuration is hard to interpret. 

Dysapura xanthosticha n. sp. 

^avdocTTLxasj yellow-streaked — 

(J -22 mm. Head ochreous-yellow ; side-tufts and a spot on face 
reddish. Palpi ochreous-yellow. Antennae ochreous-yellow ; ciliations 
in male 1. Thorax dull reddish; a posterior spot and longitudinal 
streaks on tegulin ochreous-yellow. Abdomen grey; underside whitish. 
Legs whitish; anterior pair ochreous-tinged ; posterior tibiin of male with 
a dense inferior tuft of pale ochreous hairs before middle spurs. Fore- 
wings suboblong, costa straight to middle, thence arched, apex rounded- 
rectangular, termen nearly straight, scarcely o])lique ; dull reddish, with 
ochreous-yellow markings and streaks on veins ; a large irregular median 
spot; an apical crescent containing a subterminal reddish line; cilia 
grey, bases reddish. Hindwings with termeu] ^lounded; fuscous; a 
whitish costal blotch before f extending narrowly to base, cilia whitish, 
bases fuscous. 

North Queensland: Cape York, in May; one specimen received from 
Air. W. B. Barnard, who has the type. 

Subfam. acontianae. 

Gen. Pseudalea nov. 

^evSaXeos, counterfeit— 

Tongue strong. Palpi smooth, very long, recurved, sickle-shaped, 
exceeding vertex; second joint moderately thickened, not reaching 
vertex; terminal joint Antennm not much shorter than forewing 
(f ) ; in male with tufts of short cilia. Thorax smooth-scaled, but with 
small bifid posterior crest. Abdomen smooth, slender, nearly as long 
as forewing. Legs smooth; (posterior pair missing). Forewings with 
areole present, 2 from before middle, 3 from before angle, 4 and 5 
approximated, from angle, 8 and 9 stalked from apex of areole, 6 and 10 
separate from before its apex, 11 from |; retinaculum bar-shaped. 
Hindwings with 2 from f, 3, 4, 5 approximated, 6 and 7 connate, 12 
anastomosing with cell near base, thence diverging. 
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Probably related to Vacyparis, with which it agrees in csscuitial 
points of structure, but in appearance strongly suggestive of the 

Pyraiistinm. 

Psetidalea macrogaslriif n. sp. 

[laKpoyaarpLSt long-bellied — 

(J -36 nini, Hoad md thorax fuseous. Palpi ])ale grey. Aiii(Hinte 
grey; ciliations in male |. Abdomen 15 nun. in length; grey. ]j(‘ga 
grey; anterior pair IhseousA, with whitish tarsal rings. Fore wings 
elongate-triangular, eosta straight, except near base and apt'x, ai)ex 
round-pointed, ternien ()bli(iuely rounded; i‘us(*.(nis; an obscurti whitish 
transverse line at I, with a strong t>ost(‘ri()t‘ tooth bcmealh costa 
and another above dorsum; a similar line from | (-osta,. to dorsum, at 
first outwardly oblique, soon bent to become transverse, txdow micidle 
inwardly eurved, with a posterior tooth above dorsum; traces of a pale 
subterminal line ; a median fuscous discal dot above middle, cilia fusi'ous. 
Hindwings over 1, apex and tennen stroxigly rounded; orange; suffused 
with fuscous at apex, along dorsum, and on terminal edge; cilia fusetous. 

North Queensland: Cape York, in June; one spticinuai rec(uvecl from 
Mr. W. B. Barnard, who Inis the tyiie. 

Subfam. oiunDEiuNAn. 

Alophosoma pallidula n. sp. 
paUiduluSy rather pale — 

^ .39-40 mm. Head and palpi whitJsh-brown. Ahtcnna^ f?rey,, 
minutely ciliated with longer bristles (1). Thorax brown- whitish, 
anteriorly brown. Abdomen whitish-ochreous. Legs whitish-ochreous; 
anterior tibiae sprinkled and barred with fuscous; tarsi with fusc.ous 
rings. Forewings elongate-triangular, eosta slightly arclied, apex 
rounded-rectangular, termen slightly rounded, slightly oblicpie, ci‘e:uiilate ; 
whitish or brown-whitish, with antemediari and t(‘rminal areas suTusckI 
with brown; fine transverse dark fuscous lim^s; a doubhi irregularly 
dentate sub-basal line ; a double antemedian line from .} costa to (loesuni, 
with a slight posterior tooth beneath costa, and anotluo* strougxu' above 
dorsum; i)Ostmedian from costa, first outwaially obli(}ii(‘., then iratis- 
verse and inwardly curved, above dorsum bent inwa,r(ls in a doubh^ loofi 
touching lower end of reniform, thence outwardly obli(iue ami ({(mlate 
to 3 dorsum; a fine dimtate whitish line in brown ((‘rniiual area,; a 
erenulate terminal line; reniform bilobcul, lower lob(‘, larg(U’, gre^y, 
narrowly edged with fuscous; cilia whitish, witli slendej* fuscous bars, 
bases partly brownish. Hindwings wtih lerruen rounded; erenulate; 
whitish-ochreous; a broad fuscous terminal band mirrowing to a point 
on tornus; cilia oehreous-whitish. 

$ -38 mm. Porewings whiter; antemedian brown area smaller,, 
sharply defined, limited to a triangular area, with a rounded ap(‘X rcuich- 
ing from eosta to slightly below middle ; subterminal white line, preceded 
by several dark fuscous dots; terminal brown suffusion absent! 

The sexes differ markedly. The male differs little from A. syngenes^ 
Turn., which has similar sexes, except in colour ; hut there is a difference 
in the terminal palpal joint being longer {pallidula male f, female |> 
syngenes both sexes i) . 

North Queensland: Cape York, in June; four specimens received 
from Mr. ’W’. B. Barnard, who has the type. 
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Prorocopis orihograynma n. sp, 
opdoypafjLixos, with straight markings — 

$ *32-33 mm. Head and thorax fuscous. Palpi 2J; whitish^ 
sprinkled with fuscous. Antennm grey. Abdomen whitisli-ochreoiis 
dorsum grey-suffused ; basal crest fuscous. Legs fuscous, mixed with 
whitish; posterior pair mostly whitish. Porewings suboblong, costa 
slightly arched, apex rectangular, termen not oblique, rounded beneath ; 
grey, with blackish markings ; a sub-basal transverse line cut by a short 
longitudinal streak from base of costa; an almost straight line from 
I costa to dorsum ; a very short transverse streak from niid-eosta ; 
postmedian line from | costa, transverse and nearly straight to below 
middle, thence looped backwards and upwards to unite wuth lower edge 
of renif orm, thence looped downwards and ending on | dorsum ; renif orni 
slenderly outlined, large and deeply indented posteriorly so as to form 
two lobes, some white irroration on its posterior edge ; an oblique streak 
from apex, continued as a subterminal line to tornus, with an obtuse 
posterior projection below middle ; a crenulate terminal line posteriorly 
filled in partly wdth white; cilia grey, sprinkled with white. Hind- 
wings broad, termen rounded; ochreous-whitish ; a moderate suffused 
terminal band ; cilia ochreous-whitish, wdth a grey sub-basal line. 

Very similar to P. peratoscia Hmps., but differs in detail. The 
antemedian line is not dentate, the reniform more deeply indented, the 
hindwings much whiter. 

New South Wales: Scone, in January; two specimens received from 
Mr. H. Nicholas. 

Stenoprora euryoycla n. sp. 
evpvKVKXos, with broad circles ~ 

$ -30 mm. Head and thorax grey, sprinkled with fuscous. Palpi 
2 ; grey, sprinkled with fuscous. Antennm grey. Abdomen pale 
grey. Legs fuscous sprinkled, and tarsi ringed, with whitish ; posterior 
pair mostly whitish. Forewings suboblong, costa strongly arched, apex 
rectangular, termen obliquely rounded; fuscous sprinkled with whitish,, 
appearing grey; markings fuscous; a short subcostal streak at base; a 
line from ^ costa obliquely outwards, slightly toothed beneath costa,, 
more strongly below middle, indented above dorsum, on which it ends 
on I ; reniform narrow, crescentic, outlined in fuscous ; a line from | costa 
above reniform, outwardly oblique, soon angled, transverse, and con- 
cave to below: middle, then looped backwards to touch lower end of 
reniform, again looped and ending on dorsum before tornus ; one or two 
short longitudinal streaks from and beneath apex; a crenulate terminal 
line; cilia grey. Hindwings with termen rounded; white with a broad 
fuscous terminal band narrowing to a point at tornus ; cilia white, on 
apex fuscous. 

Queensland: Charleville and Quilpie, in August; two specimens. 

Pandesma quenavadi Gn. 

Noct. ii., p. 438, Hmps. Moths Ind. ii., p. 466. 

Moore, Lep., Ceyl., hi., PI. 156, f.l. 

North Queensland: Cairns, Palm Is. Also from Ceylon and India. 
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Gen. Epigrypades nov. 

^TTiypV'TTCoSps > somewliEt hoolted. 

Tongue strong. Face smooth, not projecting. Palpi ascending, 
closely appressed to face, not reaching vert(‘X ; scu^nnd joint long, thick- 
ened with appressed scales ; terminal joint very short, obtuse, Antonme 
about f length of .forewings; in male with a double row of tutts oi* 
moderately long cilia (2), apical simple. Thora,K and abdomen sinooth 
without crests. Legs clothed with long dense hairs; niidtibiie ot: male, 
with a large basal expansile tuft of long oehreous hairs. Forewings with 
nenration normal. Hindwings with cell about i ; 5 from slightly above 
angle. 

In shape of wings similar to Amphigonia Gn., but that genus has 
much longer palpi and antenna. 

Epigrypodes amplipennis n. sp. 

■amplipemiisy large-winged — 

cj <50 mm. Head and face pale brown. Palpi brown; inner 
•surface oehreous-whitisli. Antennm grey. Abdomen brown. Legs 
oehreous-whitish ; anterior eoxai pale brown. Forewings elongate-tri- 
angular, costa straight, apex pointed, somewhat produced, ter men angled 
■on vein 4; pale reddish-brown; a fine fuscous sub-basal line angled out- 
wards ; a similar lino at obsolete towards costa, beneath angle edged 
with whitish; a white median subcostal dot; an obscure fuscous line from 
inidcosta obliquely outwards, bent beneath costa, thence dentate to mid- 
dorsum; a short white streak on costa at f; a pale transverse line from 
costa beyond this, curved inwards below middle, then angled and again 
transverse to dorsum before tornus; disc beyond this grey; cilia grey, 
with a whitish dot beneath apical hook. Hindwings with termen ])ro- 
•duced and acute on vein 3, straight above this, excavated beneath ; basal 
half pale reddish-brown ; terminal area grey ; a discal dot before niiddh^ 
and a finely dentate line at f fuscous ; a whitish subterminal line strongly 
•angled on vein 3, preceded by fuscons dots on veins; cilia above angle 
fuscous-brown, beneath white, with fuscous apices, on dorsum wholly 
white. 

North Queensland: (Jape York, one specimen receiv(Ml from Mr. (3eo. 
Lyell. Type in National Museum, Melbourne. 

Anonus stercmochla n. sp. 

•<rT€p€oijioxXog, straight barred — 

S -36 mm. Head and thorax pale oehreous. Palpi reaching 
vertex, terminal joint -J ; brown. Antennje pale oehreous; in male 
minutely ciliated with short bristles (|). Abdomen ocbreous-whitish ; 
tuft pale oehreous. Legs brown-whitish ; anterior pair broTO, with white 
tarsal rings. Forewings triangular, costa straight, apex rectangular, 
termen strongly angled on vein 4; pale oehreous, with a few scattered 
fuscous scales ; a minute median subcostal fuscus dot ; a straight fuscous 
line from beneath costa near apex | dorsiim, closely followed by a 
parallel line ; a small irregular white subapical spot edged with fuscous ; 
cilia fuscous. Hindwings angled, with an acute tooth on vein 4; as 
forewings, but without discal dot and subapical spot; a double post- 
median line from beneath f costa almost to tornus. 

North Australia : Darwin, in November ; one specimen received from 
Mr, F. P. Dodd. 
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Gen. Niphosticta nov. 
yi<f>oaTiKTOs i snow-spotted — 

Tongue well developed. Palpi moderately stout, smootli ascending^, 
about reaching vertex; second joint thickened with appressed scales; 
terminal joint moderate, obtuse. Antennse in male minutely ciliated 
with short paired bristles. Thorax not crested. Abdomen with small 
dorsal crests on first two segments. Porewings normal. Iliiidwings 
with 5 from well above lower angle of cell (i). 

In the neighbourhood of Aniicarsia and Mecodina, but with dif- 
ferent origin of 5 of hindwings as well as abdominal crests. 

Niphosticta^ apicipuncta n. sp. 
apicipmictuSf with apical spot — ' 

cJ -32 mm. Head and thorax fuscous. Palpi reaching vertex,, 
terminal joint whitish, densely sprinkled with fuscous. Antenna^ 
fuscous; in male with extremely minute eiliations and short bristles (J). 
Abdomen grey; crests fuscous. Legs wdiitish, sprinkled with fuscous; 
anterior tarsi dark fuscous, with white rings. Forowings triangular, 
costa gently arched, apex rectangular, termen slightly rounded,, 
scarcely oblique ; fuscous with scattered white dots, one at base, 5 or 6- 
on costa, a larger spot at apex; reniform 8-shaped, white, upper lobe 
with fuscous centre, intermediate neck ochreous; an extremely fine 
dentate postmedian line, outwardly curved from f costa to dorsum^ 
with white dots on apices of dentations; a terminal series of blackish 
dots, each preceded by a white dot; cilia fuscous, apices white. Hind- 
wings with termen rounded ; fuscous ; cilia fuscous. 

Queensland: Yeppoon, in March; one specimen received from Mr.. 
E. J. Dumigan. 

Gen. Bertula Wlk. 

Cat. Brit. Mus. xvi., p. 162 Hmps. Moths Ind. iii., p. 44 — 

Type B. adjudimlis Wlk. from India. The following characters 
are drawn from the two Australian species : — The first of these has been 
usually referred to Psetidaglossa Grote, but from the characters given 
by liampson it seems to be undoubtedly a Berhda, That genus is 
placed by Hampson as a section of BUptina Gn. ; whether this is advis- 
able, I cannot say. 

Tongue strong. Pace not projecting. Palpi long, ascending, 
recurved, in male very long and curved backwards over thorax ; second 
joint thickened with appressed scales, in male curved over head, in 
female scarcely reaching vertex; terminal joint long, acute, in male, 
with a very long expansile tuft of pale ochreous hairs. Antennae of 
male moderately ciliated, sometimes with longer bristles. Porewings 
with areole narrow; 7, stalk of 8, 9, and 10 closely approximated, 10 
sometimes stalked with 8, 9. Hindwings with cell 5 arising from 
shortly above angle. 

Bertula sordescens Rosen. 

Queensland: Brisbane; Stanthorpe. New South Wales; Sydney. 
Victoria: Gisborne; Dunkeld. 
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Bertula nyctipJianta n* sp. 

vvKri<f>avros, appearing by night— 

-38-42 mm. Head, palpi, and thoinx dark Imvom, i\ntellna^ 
fuscous ; in male with moderate ciliations (1^) and longer paired 
bristles '(3). Abdomen and legs fuscous. Forewings i,riangula;r, emsta 
slightly arched, apex rounded-rectaiigalar, ternum rounded, not obrupK^; 
fuscous; markings blackish, partly edged, with oehreous-vvlid.ish ; a, sub- 
basal line; a slender irreguhu'ly dentate line at a, sirongly-nuirked 
■acutely dentate line from -ij costa to mid-dorsum ; a slend(‘.r sinuate wavy 
line from | costa to § dorsum; a strongly-marked irregularly dentate 
subterminal line; cilia fuscous, lliudwiogs wiiih Puamvii sirongiy 
rounded; fuscous suffused with whitish towards base; cilia whitisli, with 
fuscous bars. 

New South Wales: Scone, in January, February, and March; six 
specimens received from Mr. li. Nicholas. 

Prionopterina modest a ii. sp. 
modestus, unassuming — 

-23-25 mm. Head and thorax grey. Palpi 4, obliciudy 
ascending; second joint long, smooth, with a strong postmuor tuft of 
scales on apical 1; terminal joint short, obtuse; grey. Antmnue pale 
grey; in male moderately ciliated (1), with long paired brisiU^s (5). 
Abdomen pale grey. Legs grey; poshuuor pair grey-whitish. Forc^- 
wings elongate-oval, costa moderately arched, apex rounded, termen vovy 
obliquely rounded ; whitish, with more or less grey suffusion, sometinuvs 
reddish-tinged ; three outwardly curved, slender, wavy, grey lines more, 
or less distinct; first from ^ costa to ^ dorsum, second from i costa to 
mid-dorsum, third from f costa to f dorsum; two dark fuscous discal 
dots, sometimes white-centred, at f and f ; a submarginal series of dark 
fuscous dots before termen; cilia grey, sometimes rcHldish-tinged. llind- 
wings with termen hisimiate; pale grey; cilia whitish, bases gom(4;imes 
reddish-tinged. 

North Queensland: Banks Island, in May; (Jape York, in Novtnnber ; 
Severn specimens received from Mr. W. B. Barnard, wlio has t:yp(;. 

Subfam. iiyi»kninae. 

Gen. Sarahela nov. 

•crapo^eXos, with brush-like palpi — 

Tongiie strongly developed. Pa]])i in male V(U.y long, ascetuling, 
densely thickened with appressed sc, ales, with a posterior ixnicil of long 
hairs from base; second joint ex(‘.ee(ling vertex, rongh-liaiiHul on anterior 
edge; terminal joint with long rough hairs anteriorly; in female porrect, 
bnt terminal joint obliquely ascending ; second joint without l)asal ixvneil ; 
terminal without long anterior hairs. Antenme in male shortly ciliated, 
with longer paired bristles. Thorax with anterior and posterior crests. 
Abdomen with dorsal crests on first two segments. Forewings with a 
small areole, 7 connate with 8, 9. Hind wings with 5 from well above 
lower angle of cell (-J). 

Sarohela spectabilis n. sp. 
spectabilis, handsome — 

-34-36 mm. Head brownish-grey. Palpi brownish-grey; anterior 
margin and apex whiti^^h-brown. Antenna^, grey; ciliations \n male I, 
bristles 1. Thorax pale brown, darker anteriorly. Al)donum grey. 
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Legs fuscous; posterior pair ochreous-grey. Fore wings elongate- 
triangular, costa straight almost to apex, apex pointed, termen rounded, 
■slightly oblique, wavy ; dark fuscous-brown ; basal, dorsal, and terminal 
areas whitish, sprinkled with fuscous-brown ; dark area defined anteriorly 
by a slender oblique white line from costa near base to above luid- 
dorsum, there angled towards apex; reniform very large, extending 
from near mideosta to dorsal pale area, except where continuous with 
this edged by an irregular white line ; a fuscous crenulate terminal line ; 
cilia whitish-grey. Hind wings ample, termen rounded, wavy ; fuscous ; 
cilia as forewings. 

North Queensland: Cape York, in November, April, and June; 
four specimens received from Mr. W. B. Barnard, who has the type. 

Ilyperirocia pallida n. sp. 

pallidus, pale — 

cJ d8 mm. Head whitish. Palpi 3-J, terminal joint pale brown. 
Antenme whitish; ciliations in male -J. Thorax and abdomen brown- 
whitish. Legs whitish, sparsely sprinkled with fuscous; anterior pair 
fuscous. Porewings triangular, costa straight, apex acute, termen 
angled and strongly toothed on vein 4; whitish-brown, with a few 
fuscous scales ; a slender brown transverse line at ; a brown spot on 
mideosta, from which a similar line proceeds to dorsum; a larger 
brown costal triangle between this and apex, edged posteriorly by a 
whitish line, which proceeds to tornus, being strongly toothed outwards 
opposite terminal angle; a slender whitish terminal line edged 
anteriorly by an interrupted fuscous line; cilia whitish-brown. Hind- 
wings subquadrate, sharply angled on vein 4 ; 3 and 4 connate ; whitish- 
brown; a slender l3rown transverse line at -J-; an indistinct, irregularly 
dentate whitish line at | ; terminal lines and cilia as forewings. 

In H. variabilis Swin. the terminal joint of palpi is much longer 
(I), and 3 and 4 of hindwings are stalked. 

Queensland: Yeppoon, in October; one specimen received from Mr. 
B. J. Dumigan. 

Naiarda coelopis n, sp. 

KoiXarms, hollowed — 

^ .22-26 mm. Head, thorax, and abdomen fuscous. Palpi 3^, 
laterally compressed, the dense hairs appearing grooved above and below 
central stem; fuscous. Antennie not laminate, a* small dorsal hair- 
tuft beyond middle, cilia 1, bristles LJ; fuscous. Legs fuscous; anterior 
femora and tibice heavily clothed with dense hair. Forewings elongate- 
triangular, costa slightly concave to beyond middle, thence sinuate, apex 
round-pointed, termen slightly rounded, oblique; fuscous; obscurely 
darker wavy transverse lines at i and f ; a pale orange dot close below ^ 
costa; two spots of the same colour, each with a central fuscous dot, form- 
ing a figure 8 beyond middle; a terminal series of dots; cilia fuscous. 
Hindwings with termen rounded; fuscous; markings as forewings, but 
wdthout spots. 

Very similar in markings to A. xantho^ephra Turn., though they are 
less distinct, but very different in shape of forewings and in structure 
of palpi, antennae, and forelegs, at least in male. 

North Queensland; Cape York, in October, November, and May; 
Kuranda, in March and June ; seven specimens. 
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Fam. Lymantriadae. 

Lymantria divena ii. sp- 

diversiis, different — 

$ .58 mm. Head and thorax brown. Palpi 1|; browti. yXnteriiut- 
whitish-grey 5 peetinatioiis 16, fuscous. Abdomen i eddish. Ijegs. 
oehreons-fiiscous ; anterior coxai, anterior, and posterior I'emora, red. 
Forewings triangular, costa straight to thence ai‘elu‘d, a,})ex rotinded, 
termen straight, moderately oblique; pale oehre()Us-gr(‘y ; markings pale 
fuscous; a sub-basal line not reaching dorsum ; an anguhdrd lim^ of dots 
slightly beyond; a suffused transverse line at :} ; suffusial slightly (hmiate 
lines at f and a darker series of spots forming a subterminal line ; a 
dark fuscous subcostal dot at followed 1)y a medium luniil(‘ \yitli con- 
cavity forwmrds just preceding fourth lino; cilia wJuiisli, with dark 
fuscous bars. Hindwings with termen strongly round(‘d; oe.hrcH^us- 
whitish suffused with grey towards termen; cilia ochr(‘Ous-whitisb. 

0 .85 mm. Head and thorax white. Palpi fus(a)us, whitisli 
beneath towards base. Antenna-i fuscous; pectinations 2. Abdoimm 
whitish-oehreous, sometimes reddish-tinged towards base. lj{^gs Jriscous; 
middle tibiie whitish; (posterior pair missing). Forewings elongate- 
triangular, costa strongly arched, apex rounded-re<d;angular, tnrmen 
straight, strongly oblique; white, with fuscous niarkiiigs; a. veiy sUmder 
sub-basal transverse line, angled in middle; a broad outwardly ot)li(|ue 
line fromj^ costa, bent above mid-disc, thence narrow and hd.erruptcKl to- 
anal vein at from which a bar ])roce(‘ds to /{ dorsuiu ; two dots in 
median area precede/ this line; a broad line from r! (U)sta, gi*adually 
becoming broader to mid-dorsum, nearly stiaiiglit, ils milerioi' edg(^' 
eremiiate; a slightly wavy straight su])t.erminal a, narrow post- 

median spot outlined by fiLseous resting on anterior (ulge of post median 
line; a fine interrupted terminal Un(‘, ; cilia whit(‘, willi broad ruscHum 
bars. Hindwin^ with termen rounded; white; towards base sometimes 
with pale red hairs on veins ; terminal edge and cilia as foiauvings. 

North Queensland: Cape York; Cairns; Ingham. My material con- 
sists of one of each sex from Ingham (E. J. Dumigau), a female frotu 
Cairns (Miss Dodd), and another female from Cape York (W. Ik. 
Barnard), The only male example is my typo. 

Fam. Anthelidae. 

Aniheia euryphrica n. sp. 

€vpv<f>piK 09 ^ broadly rippled — 

<J? *38-46 mm. Head and palpi brown. Antenna white; pectina- 
tions fuscous, in male 12, in female 1-|-. Thorax and abdomen oclireous- 
fnseous; pectus oehreous. Legs oehreotis; tarsi fuscous, with white 
rings. Forewings triangular, costa straight, apex rectangular, Puomvn 
rounded, not oblique ; dark fuscous, with pale oehreous transverse ri|)pled 
lines, more whitish in female; sub-basal from -Jj- costa to j dorsum, 
curved, dentate; median very slender, finely crenulatc; postmedian 
from I costa to before tornus, broad, slightly curved, its inner surfaces 
crenulate; a crenulate terminal line, sometimes very fine and snbmar- 
ginal; sno^wwhite subcostal discal spots at i and middle; cilia pale 
oehreous. Hindwings with termen rounded ; colour as fore wings ; with- 
out stih-basal line and discal spots; a fine and nearly straight median 
ime; postmedian approximated, rather broader, straight. Underside 
amjlar, but with snow-white median spots at J and middle. 
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Closely allied to A. denticulatay with which it agrees in pattern of 
forewings, but differs in its ochreous colour and especially in the hind- 
wings. 

New South Wales*. Scone. A large number of larvae feeding on 
Barley Grass {Bromus arenana) were collected in August by Mr. H. T. 
Nicholas. He describes them as very hairy, brown with blue or reddish 
^spots or markings, head tan colour, with cream markings. They 
pupated in cocoons about one inch beneath the surface. Twenty-three 
moths emerged in April and May. A large number of larva; were killed 
by dipterous parasites. 


Anthela callileiica Turn. 

I have received from Mr. W. B. Barnard tree examples taken at 
Jandowae, near Dalby, Q^“iet^^sland, in which a broad straight fuscous 
line, dentate on its posterior edge, runs from costa before apex to dorsum 
before tornus in fore wings, with a similar but finer and interrupted line 
on hindwings. This conspicuous form is only a variety or possibly a 
local race. Traces of a similar line may be detected in the typical 
form. 

Fam. LasiScampidae. 

Grexa macquceni n. sp. 

cj -28-30 mni. ^ -40-41 mm. Head whitish, with central fuKSCOUs 
spot. Palpi whitish, external surface partly fuscous. Antennae 
fuscous; pectinations in male 12, in female 2. Thorax fuscous, mixed 
with whitish hairs. Abdomen reddish-brown ; tuft in male fuscous ; in 
female tuft and spots on apices of segments white. Legs fuscous mixed, 
.and^ tarsi ringed, with white. Porewings elongate-triangular, costa 
sti*aight to near apex, apex rounded, termen longer than dorsum, gently 
rounded, oblique ; dark-grey ; in male fuscous-brown towards base ; veins 
near base reddish-brown; a sub-basal whitish line, more distinct in 
female; a reddisli-brown median subcostal discal spot, edged anteriorly 
and posteriorly by a fuscous dot ; beyond this a whitish suffusion more 
marked in female ; a short white externally oblique streak from | costa, 
giving rise to a finely dentate line to dorsum before tornus ; ' a sub- 
terminal series of fuscous spots edged with whitish; cilia grey. Hind- 
wings with termen rounded; in male reddish-brown, suffused with 
fuscous towards costa; in female grey with a whitish median trans- 
verse line ; cilia white. 

The forewings are similar in both sexes, but not the hindwings. 
'The male is similar in colour to O', mmroptila Turn., but unlike that 
•species the hindwings are of normal shape. I dedicate this interesting 
species to Mr. J. Macqueen, who has made many interesting discoveries 
in the fauna of his locality. 

Queensland: Milmerran, in December, January, and March; four 
specimens bred by Mr. J. Macqueen. 

Gen. Eremanepsia nov. 

*iprjiiaveiffios, a desert cousin — 

Eyes smooth, large, rounded. Palpi moderate, porrect, reaching 
•slightly beyond froms. Porewings with 2 from J, 3 from before angle, 
4 and 5 connate from angle, 6 from upper angle, connate with 8, 9, 
which are stalked, 11 from Hindwings with cell -J, 2 from middle, 
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3 from angle, connate with 4, 5, which arc ntalked, 6 from uppi'r angle,. 
7 from shortly before angle, no> subcostal cell, 12 anastomosing to middii^ 
of cell, a forked pseudoneuriiim from its base. 

Allied t0‘ Eremononia, 


Eremanepsia agrapta ii, sp. 

aypaTrroSi unmarked— 

$ -20 mm. Head, palpi, and thorax dull reddish. Antcmuu reddisli : 
pectinations in male 4. Abdomen pale reddish ; bcmeath wliitish- 
grey. Posterior legs whitish-grey. Fore wings triangular, eosia. straight, 
apex obtusely pointed, termen slightly rounded, nuxhn'atidy obli(|ne; 
dull reddish ; cilia dull reddish, lliudwings with termeti rounded; pale 
reddish ; cilia pale reddish. 

Central Australia: Tennant’s Greek (Spencer-Gillies ExpetUlion) 
one specimen. Type in Coll, Lyell, 


Digglesia diamphidia n. sp. 

different— 

^ 42 mm. Head whitish-oehreous ; face fuscous. Palpi moderately 
long (21) , exceeding frontal tuft, densely clothed wdth long hairs\ 
reddish-fuscous. Autennie short; fuscous; in male bent beyond 
mid(ile, pectinations 6 at base, gradually shortening to apex. Ihiorax 
reddish-fuscous; a submarginal transverse auierior lincj and mcHliati 
area whitish-oehreoiis. Abdomen fuscous-reddish; apices of s(‘gment,s 
beneath whitish-oehreous. Legs fuscous-reddish; tarsi fuscous with 
whitish-oehreous rings. Porewings narrow towards bas(‘, dilated pos- 
teriorly, costa sinuate, apex round-poiut(‘d, teriuen rounded, obHcpu^;, 
whitish, with fuscous markings; fine reddish staxuiks cm all V(nns, b(‘(*om- 
ing broader shortly before termen ; a dentate line inwardly obrMjU(‘ from 
i costa, angled outwards above dorsum, ending on a, similar Tuh^ from, 
I costa to mid-dorsum; a well-marked but irregularly Inmt snbtvrminal 
line; a broad terminal line interrupted 1)y streaks on v(‘ins ; sonu^ fus(X)us 
suffusion containing a whitish median dot between first and s(HX)nd litn^s * 
cilia fuscous. Hindwings with termen strongly rounded; fuseous-red- 
dish ; cilia fuscous. 


Very distinct; but the pattern of the forewiiigs shows some rescmi- 
blance to D. ec^iorna Turn., from West Australia. The palpi are short 
tor this genus. ^ 


^Qu66iisl3,iid. : Bunya, IVEontit^ins, in November ■ 
received from Mr. W. B. Barnard, who has the type. ’ 


one speeimen 


Pam. Lisiacomdae. 

Parasa symphonistis n. sp. 
ovji^oavujms , harmonious— 

y -30-32 _mm. Head and palpi brown. Antenna; whitish-oehreous - 
peetmations in male 6, ceasing rather abruptly at Thorax fuscous- 
hrown with white-tipped hairs. Abdomen grey-brown or fu^ouL 
brown. Legs brown; tarsi whitish-oehreous with fuscous-brown rings 

clique ) pale purple-grey, disc sometimes fuscous-reddish excent 

W and termen ; . strong fnseons streal from J a„Zn, ente^- 
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ally oblique/ sometimes short, sometimes dentate oi' broken and extend- 
ing to neax" -J costa ; a rounded dark line from f costa to tornus, some- 
times lost ill central dark suffusion; preceded by a variable median 
cluster of three fuscous dots ; an interrupted ereiiulate grey subterminal 
line; cilia grey. Hindwings with termen rounded; pale reddish; cilia 
grey, 

Queensland : Milmerran, in November, December, and January ; three 
specimens received from Mi*. J. Macqueen. 

Susica fasciuta. Wlk. 

Through the kindness of Mr. E. J. Dumigan, I have received two 
remarkably fine specimens of this species of a form with brown- 
whitish thoi*ax and dorsal blotches on hindwings. They emerged from 
subterranean cocoons obtained by the pupils of Mr. Bartlett on Mount 
Tambouiune, while digging under a ‘‘Wheel of Pii*e’’ tree {Sienocarpm 
simiatus. Proteaceae), 


Earn. CossiDiG. 

Xyleutes eremonoma Turn. 

Trans. Roy, Soc. S.A. 1906, p. 139. 

Xyleutes amphiplecta Turn. 

Trans. Roy. Soc. S.A. 1932, p. 195. 

I have received examples of both these species from Mr. A. P. Dodd, 
bred from larvce. feeding in the stems of Bassia quiquecuspis in Goondi- 
windi. The females of both species are remarkable in their very elongate 
swollen abdomens and abbreviated, though perfectly formed, wings. 
They can hardly be capable of flight. 

Xyleutes spilota n. sp. 

(jTnXoToSy spotted — 

$ *25 mm. Head white. Palpi fuscous; apices white. Antennm 
white, sprinkled with fuscous. Thorax white; two longitudinal lines 
and some irroration blackish. Abdomen white, sprinkled .with fuscous; 
apices of segments fuscous. Legs dark fuscous. Forewings rather 
narrow, costa nearly straight, apex rounded, termen obliquely rounded ; 
white ; numerous shoi’t striguke and some larger spots dark fuscous, with 
steel-blue reflections; striguloB most numerous in dorsal area; an elongate 
oblong subcostal spot at -J; three partly confluent costal and subcostal 
spots at I ; veins marked by fine ochreous lines ; a dark fuscous terminal 
line ; cilia white with dark fuscous bars. Hindwings with costa sinuate,, 
apex round-pointed, termen nearly straight; whitish with fuscous 
strigulae, which are confluent over central area, cilia as forewings. 

New South Wales: Brewarrina; one specimen received from Mr. 
W. W. Proggatt. 

Xyleutes riparia n. sp. 
ripariuSy frequenting river-banks — 

(J -64-70 mm. ? 82 mm. Head fuscous; face mostly or wholly 
ochreous-brown. Palpi blackish ; lower surface except at apex whitish- 
ochreous. Antennae fuscous; dorsal surface of shaft whitish; in male 
bipectinate to about middle, thence serrate, pectinations 5. Thorax 
grey-whitish; a strongly curved submarginal anterior fuscous line; 
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three pairs of fuscous dots, with a fourth pair on tegular Abdointai 
blackish, bases of segments whitish, apices ochremis; first two segnuoii.s. 
grey-whitish; tuft fuscous. Legs fuscous; tibhu white-ringed. Fore- 
wings elongate, suhoblong, in female broader, costa slightly arched, a|)(‘x 
round-pointed, termen slightly rounded, slightly oblique; wliitisli with 
numerous coarse blackish strigulm, leaving two ol)liqiu‘ white fasciae; 
first from beyond midcosta to before mid-dorsum, where it turns inwards 
to base of wing; second from ;} costa to dorsum before tornus; in femah^ 
these fascia are reduced to large spots or blotches; costa coarsely 
strigulated with blackish; terndnal area blackish exee])t for streaks on 
veins and an irregular line before termen ; cilia whitish. Hindwings 
with termen sinuate; dark fuscous, in female witli coarse pale, strigula^; 
a series of whitish spots close to termen, 

Queensland: Stanthorpe, in November and January; threu', sja^ci- 
mens recemd from Mr. W. B. Barnard, who has bred a serievs. Mr, 
Barnard found the larvse boring the lower part of the stems of Lepio- 
spermum abnonn(% which frequents tlie banks of rivers and ct^echs, 
tunnelling alwuys upwards for a distance of seven inches or more. 
Before pupating each larva perforates the inner bark, leaving the' outer 
hark intact, so that the place of future emergence may sometimes b(‘ 
detected by running the fingers over the surface and pressing on it. 
The presence of the larvae is often betrayed by the ejecta bencuith th(‘ 
stem attacked. They are not injured by the submergence of the stems in 
flood waters. They pupate in the spring and emerge' from Novemb<?r 
to January. Those of various ages are found in the same treu', and 
after their feeding habits bad bec'ii ascertained \ym\ found to bc' not 
uncommon. 
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VoL. XLVIL, No. 5. 


Contribution to the Queensland Flora, No. 5. 

By C, T. White, Government Botanist. 

{Bead before the Royal Society of Queensland^ 2&th Augustj 1935.) 

Sinee the publication of the previous contribution (these Proeeed- 
ingSj Vol. XLI.j pp. 139-143, 1929) some important eolieetions of Queens- 
land plants have eome into my hands for determination. Outstanding 
among these is the collection made by Mr. L. J. Brass in North Queens- 
land in the early months of 1932. By an arrangement with the Arnold 
Arboretum of Harvard University, U.S.A., Mr. Brass spent between 
three and four months in North Queensland before leaving on an exten- 
sive eolleeting and photographing trip to the Solomon Islands. Among 
the material collected and here described is an apparently undescribed 
genus of Herno/ndiaceae, and members of the genera Coro?imihera 
{Gesneracem) New Caledonia — and Dimorphocalyx {Etiphorbiacece) 
— Malaya — previously unrecorded as Australian. A particularly 
interesting find was Ostrearia (Hamamelidacem) , of which flowers were 
previously unknown. My best thanks are due to members of my staff 
and botanists in the other States and abroad for much help i"eceived„ 
which has enabled me to present the present paper. Due acknowledge- 
ment has been made under the different plants concerned. 

Order Dilleniaceae. 

HibberUa sencea (R. Br.) Benth. FI. Austr. I. 26, 1863. 

Mount Barney, S.E. Queensland, alt. 4,000 ft., in rocky crevices, 
rare. C, T. White (flowering specimens) 7852, 27 /8/1931. (shrub or sub- 
shrub, abt. 1 ft. high, stems procumbent or with ascending branches j fls. 
yellow.) Mount Ernest, S.E. Queensland, alt. 2,000-3,000 ft, in rocky 
crevices, very common. G. T. White, No. 8591 (flowering specimens), 
10/10/1932. (shrub or subshrub of rather dense growth, flowers yellow.) 
Mt. Lindesay, alt. over 3,000 ft. Rev. N, Michael, No. 2223, 14/7/1935. 
Not previously recorded for Queensland. 

Hibbertia stirUngii sp. nov. 

Pruiticulus parvus, virgatus ; ramulis foliisque plus vel minus dense 
stellato-pubescentibus (f. stelligera) vel squamulosis (f. squamulosa). 
Folia linearia apice obtusa vel minute apiculata, basem versus leviter 
angustata, 1*5-2 cm. longa, margine valde reeurva; costa media supra 
excavata subtus valde elevata. Pedunculi 5-8 mm. longi (f. stelligera) 
vel ad 2 cm. longi (f. squamulosa) dense stellato-tomentosi ; braeteis 
ovatis 2 mm. longis. Sepala subrotunda, extust densissime lepidota 
intus glabra, margine eiliata, 2 exteriora, 2*5 mm. longa, 3 interiora 
5 mm. longa. Petala obovata 6 mm. longa. Stamina numerosa 2 mmv 
longa. Carpella 2 lepidota, 2-ovulata; stylis glabris 3 mm. longis. 
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(а) f. stelligera: 

Ravenshoe, alt. 3,000 £t., on Eucalyptus forest slopes. L. J. Brass, 
No. 1888 (flowering specimens); Jan. 1 (small shrub). Range road, 
ivTisH 'Wheatley, No. 117 (flowering specimens) ; August 8, 1034. 

(б) £. sqnamulosa. 

Herberton, J. Stirling {type of the species) ; (flowering specimens), 
July, 1904. Stannary Hills, Dr. T. L. Bancroft (flowering specimens), 
June, 1908. 

The two collections of the forma squamulosa were found in llui 
Queensland Herbarium in the IL lepidota E. Br. folder, but J think the 
closest afanities of the new species lie with 11. seabra. E. Br., which 
differs in having longer leaves, longer pedicels, acute, not obtusi^, sepiils, 
tomentose, not lepidote, on the outside, and tomentose, not lepidotc, 
carpels. 

It is intermediate in many ways between the two species. 11. Ivpi- 
dota E. Br, is distinguished by its very dense, not scattered, clothing ol* 
scales on stems and leaves, the leaves being flat or concave with th(‘ 
margins not at ali recurved, the peduncles rath(?r shorter, and 
sepals subacute. It was recorded for Northcote (leg. K. 0. .Burtoji) by 
the late F. M. Bailey. I have not seen these speeimens, but Mr. Jh'ass 
has collected it in two localities in Noidh QueeTisland, e.g., Seltlemeut 
Creek, near Gulf of Carpentaria, No. 297 (flowering specimens), Feb., 
1923 (shrub 3-5 ft.) ; and Newcastle Range, between Einashugh and, 
Porsa;^h, No. 1762 (flowering specimens), Pel)., 1928 (snuill shrub on 
sandstone) . 

H, scabra E. Br. i have not yet seen from a deflnite, Qu(‘enHland 
locality. 

Order GuftiFURAE. 

Irdrcinia hrasm sp. nov. 

Arbor parva; ramulis robustis, juvenilibus quadra, ngulatis, iulm*- 
nodiis 1-1*5 cm. longis; stipulis crasso coriaeels, ovatis, iutus eonenvis 
2 mm. longis. Folia petiolata subcarnosa (Brass) in sicco rigido 
coriaeea, obovata, margine recurva, apice obtusa vel cmarginata, basi 
euneata; petiolo 0-5-1 cm. longo; lamina 3-8 cm. longa, 1-5-4: cm. lata ; 
costa media notata, supra depressa, subtus elevata ; nervis latei‘aHl)us 
valde elevatis, subparallelis, utrinque '14-18, prope niarginem nervo 
marginali conjunetis. Inflorescentia terminalis. Flores ignoti; sepal is 
(sub-fmetn) rotundatis, 5 mm. diam. Pructus dcj^resso-globosus, 
pallido-virens, ca. S cm. diam., 4 cm. altus, stigmate givanuloso 4-lobato 
coronatus; seminibus irregulpiter ellipsoideis vel globosis, in sectione 
transverso irregulariter triangularibus, dorso convoxis, lat(U’ibus 
applanatis. 

Thornton Peak, in low scrub at the siunmit, L. J. Brass, No. 2277 
\fraits) March 14; (small tree of various habit, but commonly with 
thick, erect, dark trunk, about 7-8 ft. high, ending abruptly in a dcJisc 
flat crown of small erect branches ; sap yellow ; leaves thick and ratiicu* 
fleshy, the margins recurved; petioles reddish; fruit terminal, depressed- 
globose, pale green, acidulous). 

This makes the fifth species of Garcinia tO' be found in North- 
eastern Australi^ Among previously described Australian species it 

most resembles G Warrenii P. v. Muell., which is distinguished bv 
larger leaves, with a more pointed apex, and smaller, not depressed. 
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Order PiTTOSPORACEiiE. 

Pittosoporim 0^ Reilly anum sp. nov. 

Frutex vel arbor parva graeillima; ramulis spin is numerosis arm- 
atis, junior ibus birsutis, intermediis leviter murieatis, adultis glabris 
cortice albo obteetis. Folia juniora subtus pilis longis paucis obsita^. 
adultis glabra, ovato-laneeolata 0*5-2 cm. longa, 2-5 nun. lata; venia 
suboseuris; petiolis 0-5-1-5 mm. longis. Flores singulares axillares vel 
terminales, pedicello pubescenti 1*5-2 mm. longo. Calyx vix 2 mm. 
longus, alte 5-lobatus. Corallse tubus 6 mm. longus ; lobis late linearibus,. 
3 mm. longis. Antliera breviter exserta; filamentis liguliformibus. 
Ovarium hirsutum. Capsula 7-8 mm. diam. ; seminibus paueis magnis. 
rubris ; angularibus dorso convexis. 

Mount Hobwee, Lamington National Park, near New Soutli Wales- 
Queensland border, alt. 4,000 ft., common in rain-forest. C. T. ‘White,, 
6173 (type; flowering specimens), Sept. 1, 1929; (small tree, with a 
very slender stem, usually weighted with a dense growth of mosses and 
liverworts). Roberts Plateau, Lamington National Park, alt. 3,500- 
4,000 ft.; (fruiting specimens); Mrs. Frieda Cobb Blanchard, May,, 
1928; C. T. White, No. 6064, Peb., 1929; T. O’Reilly, May, 1929. 

Very dissimilar to previously described Australian species, and 
more closely resembling some of the very small-leaved New Zealand 
species. 

Named in honour of my friend, Mr. Thos. O’Reilly, who, while 
resident in the park, freely gave to visiting naturalists all possible 
help and guidance in the pursuit of their studies. 

Order Caryophyllace.ve. 

^'Sagina apctala Linn. Mant II., 559. 

Toowoomba, H. A. Longman. Bet. Ballaiidean and Wallangarra, C. T. 
White, 9330, 13/10/33. 

The Toowoomba specimens were referred by P. M. Bailey (Queens- 
land Agricultural Journal, XXV. (1910), 234) to 8. procum'bens L. 

Order Portulacaceae. 

Poriulaca digyna P. v. M. Pragm. Phytogr. Austr, 1, 171 (1859). 
Glenhallam, near Boulia, S. H, Teeee, March, 1934. 

As far as I can ascertain, these are actually the first specimens of 
this Portulaca collected in Queensland. P. M. Bailey (Queensland Flora,. 
3, 94) recorded it from ^'Northern interior and Stanthorpe.” There 
were no specimens from Western Queensland in the Queensland Her- 
barium, and the Stanthorpe specimens, though fragmentary, I have little 
hesitation in referring to the very wudely-spread P. hicolar P. v. M. 

Order Malvaceae. 

Sida Dallachyi sp. nov. 

Suffrutex vel herba perennis basi tandem, lignescens ; partibus omni- 
bus dense et molliter stellato-pubeseentibus. Caules erecti ; ramis paueis 
strictis. Folia petiolata, anguste ovato-laneeolata, basi in foliis latioribus 
subcordata, in foliis angustioribus subacuta, apiee subaeuta, margine 
serrata, supra pallido-viridi, subtus pallidiore (“argenteo-^isea” — 
Brass) ; nervis praecipuis supra leviter impressis, subtus elevatis; petiole 
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0-5-2 cm. longo, lamina 3-11 cm. louga, 0-5-4 cm. lata; stipuliH .subulatLs 
4 mm. longis. Pedunculus tenuis, unifionis 1-5-3 cm. longus, supra 
medium articulatus. Calyx ca. 8 cm. diam., turbinato— caiupauulalus, 
pentagonus valde 10-eostatus, in dimidio superiore in denlos acutos tri- 
angulares di-visus. Petala flava, ca. 1 cm. longa. Oarpdla inatura ealycc 
fere duple brcTiora, mutica, ca. 7, lateribus et dorsi, tran,sv(n'se rugosa, 
bivalvia pleruinque monospcrnia. 

Eockingham Bay, J. Dallaeliy (Herb. Mell)Oiirne--flg. and fig- 
specimens), 24 YI. 1866, (hei*b at river). Mount Molloy, alt. 1,200 ft., 
in rocky places, L. J. Brass, No. 244: J (type— flowers and miniaturi‘. 
fruits); 11/4/1932; (2-3 ft. high, upper surface of l(‘.aves very pale 
green, lower silver-grey; flowers yellow). 

Amongst previously described Australian species most (^los(^]y allicai 
to S. mutim Domin., S. cordifolh L. var. mutica Jkmth.), whicihf dillVi's 
in having very much smaller leaves and very short pediet4s (shortin’ 
than the calyx) . 

I am much indebted to Mr. S. T. Blake for kindly eom[)aring llies(‘ 
specimens with the unnamed ones of .Dallachy’s at the National Her- 
barium, Melbourne, and to Mr. F. J. Rae, Governmimt .Botanist, Mel- 
bourne, for their subsequent loan so that a full description could be 
drawn up. 

Order Tiliacbae. 

Greivia papiiam Barret in Notkb. Bot. Gar. u. iMus., IknYm, IX., 
672 (1926). 

Mowbray River, in rain-forests, L. J. Brass, No. 2011 ; (flowm's and 
young fruits) ; Jan. 25; (small slender tree or large bush; leavers glossy 
above, paler beneath; flowers yellowish green, sccri^iing a, l<u*ge ijiuinifty 
of nectar, which often sticks the points of the perianth lobi^s togiviluo’ and 
prevents the proper opening of the flowers). 

Only previously known from Northern New Guim^a. Ttn^ spisu- 
mens have kindly been compared with the type material at Berlin hy 
Dr. Burrett, who states that it is quite the same as his plant. 

Triumfetta suffruticom Bl, Bijdr, 113. 

Palm Island, North-east Queensland, W. A. Somerville, May, 1926. 

Determination at Royal Botanic Gardens, Kew (Eng,), by W. 1). 
Francis. Not previously recorded for Queensland. 


Order Rutaceae. 

Eriostemcm amUens F. v. MuelL Fragm. Phytogr. Austr. VI. 166 
(1868). 

Wyberba, Southern Queensland. Mrs. Gunn; (flowering specimi'ns), 
9/9/1932. ^ * 

Eriosiemon salicif alius Sm. in Rees. Cyclop. XIll, No. 1. 

PjTamid Mountain, abt. 30 miles ‘from Stanthorpe. H. Jarvis, 
0/11/1931. 

A definite recox^d for a plant previously recorded for QxieeTisland 
without specific locality. 

Melicope sessiliflora sp. nov. 

Arbor parva yel frutex elatus; partibus novellis stellato-tomontosis 
mox glabris. Folia opposita, petiolata, unifoliolata, in sicco chartacea 
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vel subeoriaeea, supra subnitida, subtus pallidiora, opaea et dense atro- 
punctata, elliptiea vel elliptico-lanceolata, basi obtiisa vel subaeuta, apice 
obtusa vel obtuse acuminata; nervis lateralibus subparallelis, utrinque 
25, in sicco nervis et venis utrinque prominulis; petiolo 1-1-5 cm. longo; 
lamina 8-16 cm. longa, 3-5*5 cm. lata. Flores albi sessiles in fascieuloK 
paucifloros axillares vel laterales dispositi. Sepala 4, imbricata late 
ovata, 2 mm. diam., extus stellato-tomentosa. Petala 4 linearia, con- 
eava, ad apicem in alabastro inflexa, extus dense stellato-tomentosa, intus 
glabra, 7 mm. longa. Stamina 8, omnia fertilia, alterna breviora; fila- 
mentis applanatis, brevioribus glabris, longioribiis intus cariiiatus et 
apicem versus verrueoso-eiliatis. Discus annularis 8-lobatus. Gynoecium 
glabrum; ovario in 4 carpella distineta diviso; styli ramis ad apicem 
conjunetis. 

Mossman Eiver Gorge, in rain-forest, L. J. Brass, No. 2108; (dower- 
ing specimens and one unripe fruit) ; Feb. 9; (tall bush or small tree 
with stiff brittle leaves, flowers white). 

Among previously described Australian s])ecies seems to have the 
closest affinity with M. Farcmia F. v. llueller, whicli differs in having 
the leaflets cuneate at the base and the flowers on rather long slender 
pedicels. 

The material of the new species to hand is rather scrappy. Only a 
few flowers were available for dissection. There was one-half or less 
than half matured fruit and this seems to be surrounded by persistent 
sepals and persistent or subpersistent petals, a character it shares with 
M. Fareana F. v. Muell. 

Order Bueseraceae. 

Canarimi audniliamnn F. v. IMueller, Fragm, Phytogr. Austr., HI., 15, 

1862. 

Mossman Eiver, in riverine rain-forest, L. J. Brass, No. 2044; 
(flowering specimens), Feb. 4; (stiff -branched tree up to 60 ft. high; 
leaves very stiff:, upper surface shining, lower greyish; flowers white). 
Mowbray River, L. J. Brass, in rain-forests, No. 2005 ; (flowering and 
fruiting specimens), Jan. 23; (small, slender-stemmed tree up to 18 ft.; 
leaves clustered at ends of branches). 

These two specimens are recorded as — No. 2044 represents the 
typical form with the lower surface of the leaves in the adult tree 
clothed with a dense tomentuin and the panicle branches, calyces, and 
young petals densely pilose ; while No. 2005 represents a very distinctive 
form. I had drawn up a description of this latter as a new species, but 
on looking through the large series of specimens in the Queensland 
Herbarium concluded that though very distinctive at first sight it could 
not be separated specifically. It is characterised by being almost 
entirely glabrous, only the young parts being pilose, this referring to the 
panicle branches and calyces as well as to the leaves. The leaves on the; 
whole are larger with more numerous leaflets, and the lateral veins are 
fewer and wider apart. We have specimens of what is apparently the 
same species in leaf only, determined by Mueller as Smniiria Icevigata 
Blume, collected at Harvey’s Creek, Russell River, by W. A. Sayer in 
1887, so evidently Mueller did not connect it with his C, australimvimi. 

I have refrained from naming this form specifically, not only on 
account of the known variability of members of the genus, but also from 
the fact that an intermediate form occurs iu which the leaves of adult 
trees are quite glabrous, but the panicle branches, calyces, and young 
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petals have the densely pilose character of the normal form. This intiu:- 
mediate form is represented in the Queensland Herbarium from Towns- 
ville (collected by the Rev. N. Micheal, No. 1360, and by 0. T'. White;, 
sine no. February, 1922 ; from Mount Molloy, Forest Officer Gaiiiu, ai.i ;i 
Irvinebank, F. Bennett). Another point that has restrained me from 
naming it as a species is the fact that No. 2005 has been taken from a 
young tree, and so far as I have obser-ved in the field the leaves on the 
young trees of C. austraUamim are much larger than those of the adult 
tree, and perfectly glabrous on both the upper and lower surfaces. 

Order Rxiamnaceae. 

Cryptandra lanosiflora, F.v.M. Fragm. Phytogr. Austr., Hi., 65 (1862). 

Slopes of Mount Jibbenbar, bet. 2,000 and 3,000 ft. alt. In 0. Ball, 
July, 1919. 

Not previously recorded for Queensland. 


Order Sapindaceab. 

Arytera suinitida sp. nov. 

„ parva, partibus junioribus dense fuseo-tomentosis. Ifolia 

■4-6-foliolata ; rachi 8-18 cm. longo tomentoso basi tumido; foliolis lanceo- 
latis utrinque costa media excepta glabris valde r(;iiculalis apice 
■obtusiuscule aeuminatis vel subobtusis basi cuncalis, in sici'o papv- 
raceis supra opacis subtus nitidis pallidioribus, in axillis nervoriiui 
prsMipuorum valde foveolatis laminis 8-15 cm. lougis, 2-5-5 cm. lalis- 
petiplulis ca. 5 mm. longis dense tomento.sis basi levit(!r tnniidis. Thyr.si’ 
p^ieulati yel racenmsi folia submquautcs; ramis tomeutosis ciuc.itinos 

2-3-floros guirentihuK ; (lori- 
^ longis pilis straminels paueis obsitis. 
Oalyx late cupulans 5-dentatua 2-5 mm. diam. extus i)ilis paueis 

calycis lobos aoquantes vol vix super- 
aainantibus margdne 
albis obsitis. Discus earnosus, leviter lobatus. Stamina 8 

Daintree River in riverine rain-forest, L. J Brass No 2345- fflrw, r 

EeTEiSEd ’ 

leate, rth strong, an “SnSSmetj 

Mtschocarpm moniemus sp. nov. 

Tamulis puipm^is*^^ Folia junioribua tomoatosia ; 

obtusis basi ciineatis vel subobtn«?i*f o^anceolatis, apice subacutis vel 
volutis, coriaeeis StiinnS ^“‘egris, margine subre- 

supra excavata subtus ^vslfo i +* ''^^fde reticulatis; costa media 
utLquelo!l2!lamiM4-6 ± P'^JP^tea ; nervis lateralibus 

longo purpureo basi tumido PivnV^i petiolulo 8 mm. 

12 cm. longae et 8 cm lat-e- axillares vel subterminales ad 

■m. togi. feSite pots,'; “ 2-5 

puoescentibus. Calyx 1-5 mm. diam. tenuitor 
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pubeseens, lobis late triangnlaribiis. Petala 1 mm. longa, margine pilis 
longis albis adspersa ; squamis albo-pilosis sed vix cristatis. Discus cupu- 
laris crassus glaber. Stamina 8, 2 mm. loiiga; filamentis tenuis^ albo- 
pilosis. Ovarium tomentosum parvum stipitatum, stipite crasso. 

Thornton Peak, alt. 4,000-4,500 ft. ; in low scrubs near the summit, 
D. J. Brass; No. 2293; (flowering specimens) ; March 14; (compact tree 
6-8 ft. high; branches, petioles and leaf midribs purple; leaves stiff, 
curved, and with margins recurved; flowers white). 

In general facies the species somewhat resembles M. mnadonta 
(P. V. M.) Radik., moderately common in some parts of Queensland, in 
which, however, the leaves are much longer with the margins flat ; the 
flowers apetalous and the stamens glabrous. 

Order Leguminosae. 

Acacia BotJiii F. M. Bail., in ^'Queensland Agricultural Journal,’’ YI. 39 
(1900). 

Flower heads on peduncles of 6-8 mm. ; arranged in axillary 
racemes ; racemes single in the upper phyllode axils, up to 12 cm. long, 
or more. Calyx lobes 5,. pubescent, spathulate, free almost to the base, 
1 mm. long, petals ovate, about the same length as the calyx lobes. 

Cape York Peninsula. D. F. Thomson, No. 5. 

Flowers not previously described. 

Bauhmia malaharica Eoxb. Hort. Beng. 31 (1814) (nomen nudum). 
FI. Ind. cd. 2, Ybl. 2, p. 321 (1832). R. Gilesii, F. M. Bail, and 
F. Y. Muell. in Wing’s Southern Science Record, Yol. 2, p. 151 
(1882). B, EawJcesianay F. M. Bail, in Queens. Agric. Journ., 
YoL XV., 897 (1905). 

Northern Territory: In the vicinity of Port Darwin, Alfred Giles. 
Queensland: Coen, Cape York Penins. Mrs. R. W. Garraway. 

^ Though the material is rather scrappy in both cases, I have little 
hesitation in referring B, Hawkesiana F. M. Bail, to the earlier described 
B, Gilesii F. M. Bail, and F. Y. Muell., and very much doubt if either 
are really distinct from the widely distributed B. molabarica Roxb. 

^BauJdnia monandra Kurz. in Journ. As. Soc. Beng. 42 (2) 73. 

Mowbray River, in riverine rain-forests; L. J, Brass, No. 2023 (fig, 
specimens), 27/1/32 (tree, about 15 feet, branching a few inches above 
the ground; fls. pale pink, mottled with red). 

This tree is much grown in North Queensland gardens, and is 
evidently now quite established as a naturalised alien in the above 
locality. 

^Crotqlaria aeicularis Ham. in Wall. Cat. No. 5390, 1832 (nomen 
nudum) ; Benth. in ECook. Bond. Journ. Bot. 2, 476 (1843). 

D ’Aguilar. A vei^ common weed on alluvial flats. Mrs. J. M. 
Newman. 16/3/1934. 

A native of Bengal, Malayan Archipelago, and Philippine Islands, 
quite naturalised in the above locality. Determination verified at Royal 
Botanic Gardens, Kew, England. 

Daviesia latifolia R. Br. in Ait. Hort. Kew (2nd ed.), III., 20 (1811). 
Lyra (between Wallangarra and Stanthorpe). W. R. Petrie. 
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Not previously recorded for Queensland; the speciiueiis arc in lent 
only, but I have little doubt as to the identification. 

Milletia pilipes F. M. Bailey. Second Add., Third Soppl. Bynop. 
Queensland Flora in Catalogue of Queensland Plants, p. lOh (IbOO) . 

Mossman River Gorge, in rain-forest. L. J. Brass, No. 2123 (pods) ; 
9 / 2 / 32 . (Large liane.) 

Pods 20 cm. or more long, densely covered with a soft rusty-lirown 
pubescence, mostly Ab-seeded and rather deeply constricted hetwium the 
seeds. 

An interesting plant only previously known from tlie type gatlioring. 
Though the type is extremely fragmentary, I think tlierc is little douht, 
of the above specimens being correctly matched. Pods were pn^viously 
unknown. 

PuUenaea daphnoides Wendl. Bot. Beob, 49 (1798). 

Mount * Ernest, S.B. Queensland, alt. 2,500 ft. C. T. White, <S577 
(fig. specimens); 10/10/32. (Upright shrub, 0*5 m. high, standurd 
yellow, wings and keel dark vinous red). S. T. P>lake, 4323. (Virgale 
shrub, 2-4 ft., petals yellow, keel deep red, standard with a red mark. ) 


Vigna canescens sp. nov. 

Herba volubilis; radice tuberosa; caulibus tenuis volubilis caiu?- 
scentibus; stipulis ovato-lanceolaiis valde uervosis exius sirigoso- 
canescentibus, intus glabris, demum rcilexis, 2-5 mm. longis. I^kjliolae 
(in specimine nostro) lineari-lancoolatae, ca. 5 ein. loiigae, 0*5 (*m. Ialn<^ 
utrinque pilis albis inspersae, subtus prominuh; .nervosaiy; sli|)(‘llis IniM 
ianceolatis; petiolo communi ca. 3 cm. longo, al))()-strigoso ; rliactlii iuter 
foliolis 0-5-0-6 cm. longa, albo-strigosa. Petliuieiili axillaia^s, uniflori,, 
1-5-1-7 cm. longi albo-strigosi ; pedieellis 2*5 nuu.lougis; bratd.tdis p(‘rsiS'' 
tentibiis late ellipticis extus dense canescentibus intus ghibris, Oalyx 
valde nervosus, extus canescens, intus glaber, 0*7 cm. longiis; lul )0 
camppiulato, lobis ovatis tubum aequantibus, 2 siiperioribus counatis, 
lobo inferiori paullo longiori. Vexiliiim late orbiculatum, 2 cm. diain. 
Alae ca. 2 cm. longae. Carina alas subaequans supernc valde iiuairva. 
Pdamentum vexillare a basi liberum. Stylus glaber. Ovarium dense 
hirsutum. Legumen non vidum (glabrum-testc Thomson). 

Cape York Benin., Dr. and Mrs. D. P. Thomson. No. 48. 

Closely allied to V. vexillata Benth,, but differs in sev(u-al chai‘acters. 
The leaves in our specimen are linear-lanceolate, but a drawing by Mrs. 
Thomson accompanying the specimens shows them to vary from this to 
almost ovate.^ V. vexillata Benth. is a stouter plant, tlie ■|)vil)esccn(*(^ is. 
dark rufous in colour, the peduncles mostly two or more flowered, the 
bracts deciduous, the calyx lobes longer, narrower, more acute, and the 
style bearded along the inner face, in the upper parts. Dr. Thomson 
writes:— 'I am sending herewith photographs of two sketches ot No. 43 
(Vigna canescens) and No. 44 (Vigna vexillata) . These sketches were- 
made by my wife from fresh material in the field. The natives, who use 
both for food, distinguish them, and they (and I, too) could separate* 
the plants on general appearance, and roots also on general appearance 
and taste, apart from the foliage. The pod of No. 44 (Vigna vexillata} 
is hirsute, and of No. 43 (Vigna canescens) glabrous.^’ 
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Order Cunoniaceae. 

.Ackama australiensis n. comb. 

Betchea atistraliensis Sclileebter in Engl. Bot. Jabrb. LII., 150 (1914). 

Ackama quadrivalvis A¥hite and Francis in Bot. Bull. XXII., Dept. 

Agric., Brisbane, 14 (1920). 

EocMngham Bay, J. Dallacby (type) ; Grlenallyn, via Malanda, 
H. C. Hayes (large tree local name Pencillia) ; Atherton Tableland, 
J. M. Fraser (type of A. quadrivalvis White and Francis) ; Gadgarra, 
S. P, Kajewski No. 1805 (specimens in advanced fruit), 4/6/29 (large 
tree common in rain forest, Daintree River) ,* Ravenshoe, Forest Overseer 
Manuell. Daintree River, in rain-forests, L. J. Brass, No. 2232 (flower- 
ing shoots and detached fruiting panicles) ; March 2 (tree 60-80 ft. 
high; bark -grey, slightly fissured, f inch thick on a tree 15 inches in 
diameter; a thin red layer immediately under the outer bark, dark- 
brown further in ; leaves foveolate, paler on the under surface ; stipules 
fugacious ; flowers white, sweetly scented) . 

If we accept Schlechter’s view of the genus Ackama, it is at present 
eonflned to four species — ^two, or perhaps three, in Australia, and one in 
New Zealand. As regards the North Queensland plant named by 
Schlechter* as Betchea australiensis, and later by White and Francis as 
Ackama qmdrivalvis, I may say it does not appear to me to be more 
than specifically distinct from A. paiviculata (F.v.M.) Engl., of Southern 
Queensland and Northern New South Wales. The North Queensland 
plant was first collected at Rockingham Bay by Dallachy and distributed 
by Mueller under the name of Ackama Muclleri Benth. The presence 
of a 3-4-celled ovary in the Rockingham Bay plant was drawn attention 
to by Pulle (in Lorentz Nova G-uinea, YIII., 640), but he did not even 
raise it to varietal rank. A, axisiralicnsis show^s some slight differences 
from A. paniculata Engl. (A, Muelleri Benth.). The leaves on the whole 
■are less serrate, the panicle branches thicker, and the capsules smaller 
and 4- (sometimes 3- or 5-) celled. In his noting under Betchea 
nustraliensis Schlechter l.c. says that Ackama has only two carpels and 
in the fruit in each only one, long-hairy, large seed. He had, however, 
no fruiting specimens of the North Queensland plant before him. I have 
compared the seeds of A. australiensis (Schlechter) C. T. White and 
A. paniculata (F.v.M.) Engl, and can see no essential differences. 
Whether the other species of Betchea listed by Schlechter in his account 
of the genus in Engler’s Botanische Jahrbucher Band 52, pp. 146-151, 
are separable from Ackama or not I would not say without an examina- 
tion of the material. 

Ceratopetalum succiruhrum sp. nov. C. Virclwwii C. T. White. Aus. 

Forestry Journ., XII., 19 (1929), non F. v. Mueller. 

Arbor magna 30 m. alta ; trunco 1 m. diam. Folia opposita 2-3 
{plerumque 3)-foliolata; petiolo communi 1-2-5 cm. longo; foliolis 
coriaceis lanceolatis apice leviter acutis vel subobtusis, basi cuneatis, 
utrinque retieulatis, margine in parte superiore valde crenulato-serratis, 
laminis 5-12 cm. longis, 1-5-4 cm. latisj petioMis 0-7-1-3 cm. longis. 
Paniculae terminales vel subterminales multiflorae: remulis pedicel- 
lisque tomentosis ; pedicellis 2 mm, longis. Calycis tubus late turbinatus, 
parce tomentosus, 1 mm. diam. ; lobis 4 utrinque parcissime tomentosis, 
ppst anthesin auetis. Stamina 8, fiilamentis 1-5 mm. longis, complanatis 
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basem versus Icviter dilatatis, coniiectivi apieulo proiuinciiti levitoi 
reeurvo. Discus subcaniosus, anuulatus, lobatus. Ovaniiui toiuoutosiiiUj, 

styli glabri. . / /. • 

Gadgarra, Atherton Tableland, J. L. Tardent sine no (type-flowering 
specimens). Received 14/12/28, several duplicates of Mr.^ 1 ardent s 
specimens were distributed from the Queensland Heibaxium as o* 
Yirchomi F.v.M., 0. T. White, No. 1571 (leaves only available);. 
20/3/32 (large tree, local name, '‘Blood-in-the-Bark'O ; Danbulla, Ather- 
ton Tableland (D. Fraser, No. 14, leaves only). Forest Resoiwc li, 310, 
Gadgarra; R. B. Dregborn (leaves only available), 25/10/1934. 

Closely allied to C, Yirdwwu F.v.M., but differing as follows : — 
Leaflets distinctly acuminate, acumen often long, 
margin very slightly erenate ; flowers 
5-merous . . . . . . . . . . . . C, Yirchmmi 

Leaflets slightly acute or obtuse, margins markedly 
erenulate-serrate in the upper part; flowers 
4-merous . . . . . . . . . . C. sxiccirnbrum 

I had previously identified ‘‘^Blood-in-thc-Bark,^^ a coininon tree in 
North Queensland, as C. Yirckowii, and recently I rt^coived siiedniens 
of a tree commonly called ' ‘Dogwood’’ in the North Queensland scrubs 
from Forest Overseer R. B. Dregborn. These were also d(fl,ennined as 
C, Yirchowii F.v.M., but Mr. Dregborn states tliat the two trees ar(^ very 
distinct in the field. He writes : — 

“(1) ‘Dogwood’ favours the poor soils, and 1 havi' not 
noticed this tree on any but the grey soil in more or k^ss siuni.cKl 
scrub or rain-forest, whilst ‘Blood-in-the-lhirk’ favours richer 
soils and heavy scrubs. (2) The ‘Dogwood’ (U’own is fahdy 
heavy, whilst ‘Blood-in-the-Bark’ has a very light; erowu. (3) 
At date 26/10/34 ‘Dogwood’ is flowering heavily, whilst ‘Blood- 
in-the-Bark’ is not flowering. (4) The wood ol* ‘Dogwood’ k 
much heavier than that of ‘Blood-in-the-Bark,’ of which there is, 
a constant demand for timber purposes, mostly for plywood. (5) 
Less ‘blood’ exudes from the hark when cut from ‘Dogwood’ than 
from ‘Blood-in-the Bark.’ ” 

Critical examination of the herbarium specimens bears out Mr. 
Dregborn ’s opinion that the two trees are quite distinct. 

Satin Sycamore is the official name for the timber of C. succirubrum 
adopted by the Queensland Forest Service, and writing of it Mr. E. H. F. 
Swain, in his ‘ ‘ Timbers and Forest Products of Queensland, ’ ’ says 

“Satin Sycamore is a wood of unusual appoaranci^, and 
capable of special application in cabinet work. It is tougli and 
strong, and takes glue and stain Avell. It is not durable in the 
ground. The log cuts up very faultily. To get first-class wide 
hoards entails getting a large proportion of second class. It is 
inclined to twist in drying, and requires careful seasoning in 
stripped stacks under cover. 

‘‘Satin Sycamore is used in North Queensland as a general 
building hardwood for the framing, flooring, and lining of houses. 
It is also used on occasions for external sheeting, but its use for 
this purpose is not recommended where more durable timbers are 
available. It makes a very handsome polished floor, especially 
when back-sawn. It is now being successfully used as a furniture 
wood.” 
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Order Hamamelidaceae. 

Ostrearia austmliana Baill. in Adansonia X., 131 (1871). 

Mossman Eiver Gorge, in rain-forests, L. J. Brass, No. 2140 (flower 
bnds) ; lltli February, 1932. (Small tree with weak spreading branches* 
leaves aromatic, glossy above, greyish on the underside; inflorescence 
pendulous under the leaves.) 

A very interesting find ; the genus was previously only known from 
fruiting material and its systematic position was doubtful. The follow- 
ing additional particulars to those previously known are now 
published : — 

Flowers hermaphrodite, borne in spikes terminal or in the upper 
axils, the few lowermost flowers distant, upper ones more or less crowded 
bracts subtending the few low’^ermost flow^ers often leaf-like, those under 
the upper one narrow-linear. Calyx valvate. Petals 6. Stamens 6,, 
subsessile. Ovary 2-eelled, semi-inferior, loculi 1-ovulate. 

The plant was originally collected at Koekingham Bay by Dallaehy. 
As no specimens of the plant w^ere available for comparison in the 
National Herbarium, Melbourne, where most of Dallaehy ^s specimens 
are to be found, a sheet of Brass’ gathering was foiwvarded to the Royal 
Botanic Gardens, Kew, w^here it was known specimens of 0. wustralimia 
Baill. were represented. The specimen was very kindly examined by 
Dr. Hutchinson, wflio reported that it agreed perfectly with 0. mistraliama 
Baill., and that in his opinion it seemed to bo a distinct genus and most 
nearly related to Dicoryphe from Madagascar. 

Order Myrtaceae. 

Backhousia HugJiesii sp, nov. 

Arbor magna, cortice subfibroso, ligno duro, ramulis noveilis 
angularibns. Folia petiolata, elliptica apiee leviter et obtuse accuminata 
vel eniarginata, basi acuta, supra subnitida subtus pallidiora et opaea;, 
petiolo ad 5 mm, longo; lamina 3-5-5 cm. longa, 2-3 cm. lata; nervis 
lateralibus in sicco prominulis 12-15 in utroque latere. Flores albi parvi 
in cymas paniculatas inultifioras terminales dispositi ; bracteis paucis 
foliatis ad 1 cm. longis et 3 mm. latis; ramis et pedicellis glabris vel 
leviter pubescentibus, pedicellis gracilis 1-5 cm. longis, e peduneulis 
communis 2-7 floris orientibus. Calycis tubum late turbinatum; lobis 
suborbicularibus, majoribus 2-5 mm. diam. Petala oblonga vel suborbi- 
cularia in sicco membranaeea calycis lobos aequantia vel vix superantia. 
Stamina numerosa; filamentis 4 mm. longis. Ovarium 2-loculatum,, 
semisuperum. 

Daintree River, Apieos Plughes, who remarks: — 

''The trees gi'ow exclusively on the hills in dense scrubs 
coming out of the ground "with round barrel and round surface 
. roots, but no flanges. To test its lasting qualities I felled a tree 
and let it lie ten years in the scrub, and when milled it showed 
no sign of rot and was only discoloured in about -J inch. The 
timber is very hard but works well with saw and carpenter’s tools., 
A peculiarity of it is that if during its growth the tree is bruised 
or damaged it bleeds a grey-looking sap, which forms into a grey 
cement as per sample enclosed, and is found often under the sap 
wood and bark. 


R.s. — c. 
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^'Tiie local naiae here is Grey Teak or Stone Wotxl, and it is 
being used extensively in building and bridge tinibets. I would 
be glad to know the botanical name or any inforinatioii you may 
have about it, as I have not found it in any other locality than 
Daintree River/’ 

Among previously described species most closely allied to B. 
Baneroftii Bail., which differs in having the young slmots, pedicels, and 
calyx tube pubescent, the leaves very much longer, 5-13 cm. long and 
2*5-'5-5 cm. broad, the flowers and fruit much larger, and less numerous 
on shorter, stouter pedicels. 

GalUstenioji rigidus R. Br. in Bot. Reg. Tab. 393 (1819). 

Wyberba, between Stantborpe and Wallangarra, in swampy country 
or in seepages among granite hills. C. T. White, No. 9336 (ftg. speci- 
mens) ; 13/10/33. (Shrub, mostly with a single stem 2 m. high.) Lyra, 
between Stantborpe and Wallangarra, W. R. Petrie. 

Both Wyberba and Lyra are several miles within Queensland terri- 
tory. The species has a wide range in New South Wales, and has been 
recorded from Wallangarra (New South Walcs-Quecnsland border). 

EucalypUiS' oreades R. T. Baker, in Proc. Linn. Soc., N(‘w South Wales, 

XXIV., 596, t. XLIIL (1900). 

Springbrook, S.E. Queensland, alt. 3,000 ft. C. T. AVliiie, 6233 
(young buds and nearly ripe seed capsules) ; 20/9/1929. (Medium- 
sized ti*ee with persistent, rather ^^box”-liko bark at base, leaves 
coriaceous, glossy green. Coppice shoots glaucous white, the hmvi^s dull 
glaucous green, young ones gum-tips,” a rich wine colour). 

Not previously recorded for Queensland. I am iudebied for (;hc 
determination to Mr. W. F. Blakely (National Herbarium), Sydney. 

Eugenia sordida P. M. Bailey in Bull. 18 (Bot. Bull. V.), Dept. Agri(3., 

Brisbane, 15 (1892). E: mmoorai P. M. Bailey l.e. 

, Bellenden Ker, alt. 4,700 ft.; P. M. Bailey (type) ; Bellondcn Ker, 
near the summit of the south peak, P. M. Bailey (type of E, macoorai). 
Bellenden Ker, G. T, White (old flowers), January, 1923. Eungolla 
Range, W. D. Francis (rather old flowering specimens), October, 1922 
(low, densely branched, spreading shrub, growing in creeks near the 
mountain side) ; Gadgarxa, T. Puller ; Freshwater Creek, near Cairns, 
W. D. Francis (old flowers), June, 1928 (straggling tree on banks of 
the creek) ; slopes of Mount Demi, alt. 2,500 ft., L. J. Brass, No. 2094 
(fruits) ; 6th February (tall shrub, leaves coriaceous, paler on under 
side; solitary terminal globose fruits, 1| inch diain.). 

After examining the types of E. sordida P. M, Bailey and E, 
macoorai P. M. Bailey, I am convinced that both represent the same 
species. The fruit was previously undescribed; the solitary specimen 
collected by Brass is globose, 3«5 cm. diam., and crowned by the wide 
persistent rim of the calyx, which forms a fine ring about 2 cm. diatn. 

Micro myrfu s hexamera Maid and Betche in Proc. Linn. Soc., N.S.W., 

XXYI., 82 (1901). 

Charlotte Plains, 30 miles west of Cunnamulla, W. A. L. Ivory, 
No. 1, September, 1894. 

Not previously recorded for Queensland. (Determination by S. L. 
Everist, Botanic Museum and Herbarium, Brisbane.) 



CONTRIBUTION TO THE QUEENSHVND ELORA^ NO- 5. 


63 


Bhodomyrtus recurva sp. nov. 

Friitex glaber vel arbor parva ; ramulis robnstis. Folia lanceoiatRy 
peimivenia in sieco subchartaeea, apiee subaeuminata, basi ciiiieata; 
iiervis lateralibns subtiis prominulis ca. 22 in ntroque latere ; vena intra- 
marginali ea. 1 mm. a margine remota; margine recurva; petioio 1 cm. 
longo, in sicco nigreseenti; lamina ad 18 cm. longa et 6-5 cm. lata. Fiores 
in eymas axillares dispositi ; eymis brevis petiolis vix duplo longioribiis. 
Calycia tiibns breviter eylindricus, 3 mm. longns; limbo irregulariter 
5-lobato; lobis majoribus 3 mm. diam. Petala suborbicularia, stamina 
nnmerosa petala baud superantia. 

Mossman Eiver, in rain-forest, No. 2127 (flowering specimens) ; 
2nd February. (Tall busli or small tree with close pale-grey bark; 
leaves thick, rather fleshy and brittle, margins recurved.) 

The present species has its closest affinities with B. macrocxirpa 
Benth., which differs in having larger leaves on longer petioles, lacking 
an intramarginal vein, and in the young parts and inflorescence being 
boary-tomeiitose. E. cijmijlora F.v.M. diffcu*s in being much smaller in 
all its parts and in having much more elongate slender loosely arranged 
cymes. 

Order ArxVliaceae. 

Polyscias mollis (Benth.) Harms in Engl. Prantl. Nat. Pflanzenfam. 

III. (8), 45 (1894). 

Slender, erect, sparsely branched rain-forest tree, 5 m. high, upper 
part of stem pithy, marked with large leaf-scars, and armed with stout 
sharp prickles (Brass). Leaves simply pinnate, rlxachis, including the 
petiole, about 60 cm. long, tomentose, petiole itself about 25 cm. long, 
clothed on the inner side with rather numerous prickles, the prickles 
gradually disappearing from the upper part of the rhacliis; leaflets 7-8 
pairs and a terminal odd one, glabrous above, densely velvety pubescent 
fxeneath, lowermost pair ovate, 10 cm. long, 6-5 cm. wide, intermediate 
ones oblong-lanceolate, averaging about 15 cm. long and 5 cm. broad,, 
oblique and acute or subacute at the base, ixetiolules mostly about 1 cm. 
long, tomentose, terminal leaflet lanceolate aeqiiilateral at the base, apex 
in all leaflets except commonly the lowermost pair aeiiminate-eaudatc, 
the acumen itself up to 2 cm. long. Panicle terminal, thrice branched^ 
45 cm. long and rather more in diameter, all parts reddish purple 
(Brass) ; branches tomentose, lateral branches 20-30 cm. long, bearing 
numerous umbels, on peduncles of 2-5-5 cm. Umbels 10-12 flowered, 
pedicels 6-8 mm. long. Flowers not seen. Fruits compressed, globose,. 
4 mm. diam., carpels strongly ribbed. 

Daintree Eiver, in rain-forest, L. J. Brass, No. 2343 (fruiting speci- 
mens) ; 19th March, 1932. (Slender, erect, sparsely branched tree, 15 ft. 
high, upper stem pithy, naarked with large leaf scars and armed with 
stout sharp prickles; inflorescence a terminal thrice branched panicle 
18 in, long and rather more in diameter ; all parts reddish-purple ; fruits, 
ribbed and very much compressed.) 

A description of the above species drawn up from Brass’ No. 2343 
is offered herewith as Bentham’s original description of Panas mollis 
in the Flora Australiensis III., 382 (1866) is exceedingly meagre; it is 
supplemented by a note on the aculeate nature of the stem by Mueller 
in Fragmenta Phytographiae Australiae VII., 96 (187Q). The species 
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was apparently only previously known from the type locality— Eocking- 
liaiu Bay. The dried specimens are markedly aromatic, with a eelery- 
like scent. 

Folyscias p-urpureus sp. nov. 

Frutex glaber 2-3 in. altus. Folia simplieiter imparripinnata 7-9 
foliolata rachi cum petiole ca. 35 cm., petiole ipso 37 pi., basem versus 
subdense lenticellato, basi in vaginam scniiamplexic-auloiu dilatato; 
foliolis lanceolatis apiee longe aeutis ^ vel subacuminatis ^ siibearuosis 
(Brass) in sieco papyraceis vel subcoriaceis ; nervis praecipuls subtus 
elevatis venis et venulis sub lente prouiiuulis ; margiue eiamulativS de-iitibus 
paueis praeditis; laminis ad 23 cm. longis ot 8 cm. latis; petiolulis ad 
1-5 cm, Paniculae ca. 25 cm. diam. ; ramis praecipuis 35-18 eni. lenti- 
■celiatisj ramis secundariis subvertieellatis l'5-3-5 cm.; ramis ultimis vel 
pedunculis 1-2 cm. longis 8-12 floris; pedicellis teiiuibus 3-5 mni. (lalyx 
ureeolatus; limbo truncate. Petala 5, ovato-lanceolata, 2 uim. longa; 
stamina 5, filamentis 1 mm., antheris versatilibus 1 min. longis. Fructus 
eompressus 3 mm. diam., stylis 2 valde recurvis. 

Mossman Eiver Gorge, in rain-forest. L. J. Brass, No. 2072 (type: 
flowering and fruiting specimens) ; 5th February (sparingly branched 
shrub 6-8 ft, rather fleshy pale-green leaves, all parts ol: iuOoresiumee 
pimple). Mowbray Kiver, in rain-forest. L. J. Brass, No. 3982 (flower- 
ing specimens); 21st January (large shrub, inflorescence purple). 
Eanges near Trinity Bay, F. M. Bailey (small tree). Bollcnd(m-K.(U’, 
H. Newport (Mestoii’s Bellendcn-Ker Kxped., 1904), (hflcvinimMl and 
recorded by F. M. Bailey as Fanax Murrayi F.v.M. Kurnnda, 0, 31 
White, No. 1532 (fruiting specimens) 28/2/1922. 

Among previously described Australian species intermediate 
P. Mti^rrayi (F.v.M.) Harms and P. MatgilUvmyi (BeniJi.) Harms. 
The former differs in having much more nurneroiis leaflets (from .13-20 
pairs) and a much larger differently branched intlorescenc(i. Tlu) lattcu', 
according to a tracing of the type made for me at the lioyal lh)t,anic 
Gardens, Kew, by Mr. W. D. Francis, has more oblong or elliptic lcafl(d;s, 
and a very much larger, rather differently branched panitlc, the primary 
branches being 25 cm. or more long. 

Order Rubiaceae. 

Ixora iriflora E. Br. ex Benth. PL Austr. III. 416 (1866). 

Mt Demi, alt. 2,000 ft., on monntain slopes, L. J. Brass, No. 2080 ; 
(flowering specimens) ; Feb. 6. (Shrub, about 4 ft. high, leaves thin and 
soft, paler on the underside; flowers white in terminal pairs, between 
very pale green bracts.) 

This interesting plant was previously only known from one or two 
coastal localities. The present specimens differ from these in that the 
leaf -like bracts subtending the flowers are ovate-lanceolate, and sharply 
pointed, not orbicular in shape. Otherwise the leaves and flowers agree, 
A note on Ixora iriflora R.Br. and its confusion with Diplosporx ixoroides 
TTlV* ^15^9^6^^^^^^^ Spencer Moore in the ‘‘Journal of Botany, 

Bandia Andam sp. nov. 

Arbor parva, 3-4 m. alta, glabra,, ramulis novellis, compressis. 
btipuiae late ovatae 2 mm. longae. Folia brevipetiolata, in siceo 
papyracea vel crasse membranacea, atrocastanea, ovato-lanceolata, basi 
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obtiisa vel subacuta, apice obtusa, subacuminata; petiole 5 mm. longo; 
lamina 10-13 cm. longa, 3-5 cm. lata; iiervis lateralibus utrinque 7-8, 
supra impressis, subtus leviter elevatis. Inflorescentia terminalis 2-4-fiora ; 
braeteis late ovatis, 2-3 mm. longis ; pedunculo 5-7 mm. longo ; pedicellis 
ca. 1 cm. longis. Calyx alte cupularis, 1 cm. longus; limbo breviter 
•5-dentato. Corolla albo-cremea; tubo 4 cm. longo, extus glabro, intus 
dense piloso; lobis 5-elliptico-oblongis 2*5-3 cm. longis, 1-1*5 cm. latis. 
Stamina in fauce inserta; filamentis 1 mm. longis; antberis linearibiis 
1 cm. longis. Stylus glaber, stigmate valde incrassato, bilamellato. 

Mowbray Eiver, alt. 1,000 ft., on rain-forest borders, L. J. Brass, 
No. 1956; (type; flowering specimens) ; Jan. 19. (Tree 10-12 ft. liigh, 
large creamy white honey-suckle scented flowers). Endeavour River, 
Miss Lovell. 

This is evidently a striking plant in the field; it docs not show 
marked affinities with any previously described Australian species. Miss 
Loveirs specimens w^ere examined by Mr. W. D. Francis while at the 
Royal Botanic Gardens, Kew, and he reported that they could not be 
matched "with any species of Randia or Gardenia in the herbarium there. 

I take the opportunity of dedicating this plant to my friend, Mr. 
James W. Audas, Curator of the National Herbarium, Melbourne, who 
has rendered me valuable assistance in my studies on North Queensland 
plants. 

Wendlandia mchisa^ sp. nov. 

Frutex altus dense pubens; ramulis subrobustis. Stipulse lanee- 
olatae 6 mm. longae raox deciduae. Folia lanceolata vel ovtao-lanceolata, 
supra atro-viridia subtus caneseentia, in sicco crasse papyracea, apice 
acuta vel siibaeuminata, basi acuta in petiolum angustata; lamina 10-15 
cm. longa, 4-6 cm. lata; petiolo 1-3*5 cm. longo, petiolis oppositis inter- 
dum valde inaequalibus. Inflorescentiie terminales, eymosse, pauciflora^ 
foliis multo breviores. Flores rosei, pro genere magni. Calycis tubus 
late campanulatus 3-4 mm. longus ; limbus 5-partitus ; lobis subaequalibus 
tubo longioribus lanceolatis persistentibus. Corolla* tubus breviter 
infundibularis calycis lobos aquans, extus dense pilosus, intus glaber; 
limbo 5-partito ; lobis oblongis tubum subaquantibus, basi appendidculatis 
et faucem includentibus, in sicco venosis. Stamina 5 inclusa ad basem 
coralloe inserta; filamentis brevis applanatis, antheris magnis elongatis 
corollm tubum sequantibus. Ovarium inferum, 2-loculare; stylus fili- 
formis pubeseens tubum corollse aequans; stigma clavellatum; ovula in 
loculis numerosa, in placentis elongatis crassis inserta. Capsula oblonga, 
Crustacea ; seminibus subangularibus, testa reticulata. 

Daintree River, in rain-forest gullies, L. J. Brass, No, 2,327 (flower- 
ing and fruiting specimens) ; March 13 (tall pubescent shrub, upper side 
of leaves very dark green, lower grey with very pale, almost white, hairs 
on the nerves). 

The present plant is so different in appearance to other members 
of the genus known to me that J drew up a description of it as a new 
genus, but after going carefully into the matter consider it cannot be 
separated generically from Wendlandia. The chief features are the 
comparatively large flowers in a definite cymose inflorescence ; the corolla 
lobes with a raised appendage at the base more or less closing the throat 
and the included stamens inserted at the very base of the norolla tube. 
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Order Compositab. 

BVmied piiMgera (L.) Mcrr. in Philipp. Joniiml Se‘uuH^,e, XIV', 250 
(1919). cMncwm DC. Prodr. 5.444 (1836), non (^oinjsa ehine^oii^ 
L. Ganyza elata P. M. Bailey, Bot. Bull. V^Hl., Dept. Apne 
Brisbane, 78 (1893). 

Russell River, F. M. Bailey (Bellenden Ker Exped., 1889) ; Bari'on 
River, E. Cowley; Stony Creek, near Cairns, E. (U)(vHcoj; Jolinstoinj 
River, Rev. N. Michael] between Cairns and Herberton, (■. J. Wild. 

I have no hesitation in referring Coriyza eievta, F. M. Bailey, to Ihe 
common Blimea puligera (L.) Merr., widely distributed through India,, 
the Philippines, Malay Archipelago, and New Guinea. 

Brachycome discolor C. Stuart in Benth, PI. Austr. 111. 520 (18()G). 

Wyberba, near Queensland-New South 'Wale>s bordcu*; among roekw. 
in granite hills. C. T. White, No. 9378 (flowering speeiimms), Dot. 13, 
1933 (leaves dull green above, purple beneath, fls. mauve). 

This plant was previously admitted into the Queenslanti dora 
by both Mueller and Bailey, but no Queensland specimens av(u*c |)re- 
viously found in either the National Herbarium, Alelboiirue, or the 
Queensland Herbarium, Brisbane. 

^Cmiyza cMlensis Spreoig, Nov. Prov. p. 14 (1818). 

Toowoomba, Daiding Downs, A common Areed iii grassland, on jhhI 
basaltic soil; C. T. White, 6644, 27/2/1930, Toowoomba, (‘ommou wtsut 
on roadside; S. T. Blake, 5135, 10/2/34. 

A natwe of South America. Determination by W. 1). Francis at 
Royal Botanic Gardens, Kew. 

^EleuiJieranthera nideraiis Schultz. Bip. 

Townsville; a very common weed about the town. 0. T. White, 
8956,26/3/33. Bartle Frere. Dr. H. Flecker, No. 547 1 2/6/35]. 

A native of Tropical America. A specimen was forwardiul to the 
Royal Botanic Gardens, Kew, England, where it Avas kindly deimnuiued 
for me by Mr. V. S. Summerhayes. 

^^Microlonckus salnmnticus D.C. Prodr, VI. 563 (1837), (Untanrva 
salmanfka L. Sp. PL 918. 

Greenmount, Darling Doaauis. H. Mansbridge, Nov., 1931. 

A native of the Mediterranean region not previously recorded as a 
naturalised alien. 

Olearia argophylla P. v. M. var. grmidif(ora> u. var. 0. oliganthema 
White and Francis, Proc, Roy, Soc. Q. XXXV. 72; 1923 non F. v. 
Muell. 

Exeellit capitulis majoribus, involucra 1 cm. diam. bracteis numerosis 
piiis iongis dense A^estitis, floseulis longioribus cum sechaania 1*2 cm, 
longis. 

Differs from the type in the flowers being much larger (involucre 
^*5 cm. diani. in the type, 1 cm. diam. in var. grancUflora) , the involueral 
bracts also are more numerous and more hairy than in type, the individual 
florets are larger (0*8 cm. long in the type, including the achene, and 
1.2 cm. long in the var. grandiflora) . 
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Macpherson Range, near Emu Vale^ 70 miles soutli-west from Bris- 
bane. C. P. Saunders, No, 88; W. D. Francis (flowering specimens), 
Nov., 1920; Roberts Plateau, Lamington National Park, alt. 1,000 m., C. 
T. "White, No. 6032 28/5/1929 ; (leaves only) small spreading tree or 
large shrub, 4 -m. high, leaves dull dark green above, silvery white 
beneath. 

The Macpherson Range specimens were recorded by White and 
Francis 1. c. as 0. oUgantJiema F.v.M., but on a closer examination 
of the material I am convinced they more closely conform to 0. argophylla 
F. V. M., though differing from the common New South Wales and Vic- 
torian form in the features indicated above. 

Olearia stellulata D. C. Prod. V, 272, var. lirata, Benth. FI. Austr. 1. 

473, 1866. 

Springbrook, alt. 3,000 ft., W. Rudder; (flowering specimens) ; 
6/9/1929. Upper Tallebiidgera, 0. T. White, 12/1917. 

These specimens seem to agree with Bentham's variety, though they 
represent rather a robust form. The Springbrook plant has leaves, 
including the 1 cm. long petiole, up to 16-5 cm. (O-J- inches) long; the 
blades on flowering shoots are 7-8 times as long as broad, broader on 
sterile ones. The Upper Tallebudgera specimens bear only very old 
flowering branches ; they have slightly broader leaves, more bullate above, 
but obviously representing the same plant. No altitudinal record is 
given on the latter specimens, but they were probably gathered on the 
track from Upper Tallebudgera to Springbrook, as I visited Springbrook 
by that route in December, 1917. 

The variety not previously recorded for Queensland. 

"^Schkuhria isopappa Benth. PI. Hartweg. 205. 

Wyaraloiig, Boonali. Rev. N. Michael, No. 1967 ; (flg. specimens) ; 
28/12/33. 

A native of Colombia, South America. For the specific determina- 
tion I am indebted to Mr. V. S. Summerhayes, Royal Botanic Gardens, 
Kew (Eng.). 

As this was rather an unusual introduction, I asked Mr. Michael 
for any particulars he could f orwmrd. In reply he wrote : — 

^Wery many thanks for your letter and the interesting 
information relating to my No. 1967 ScJiJcuhria isopappa Bentham. 
I showed your letter to Mr. Colin Philp, who owns Wyaraloiig 
homestead some 8 or 10 miles out from here. He is unable to 
throw any light on it, except to say that he has noticed it only 
withiil recent times — a few years. I found it to be growing 
abundantly in the home paddocks. 

had an idea that it might have been introduced in the 
numerous packing cases which have for many years made their 
appearance on his property from overseas. His whole back yard 
and sheds are choked with many varieties of cars, trucks, and 
agricultural and log-hauling machinery. It had occurred to me 
some stray wind-blown pappi or achenes could quite easily come 
over in some of the huge machinery cases which have from time 
to time littered Ms yard. 
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''Then, another problem arises. Since collecting these speci- 
mens at Wyaralong, I have seen this same plant growing more 
or less abundantly along the road following Teviot Brook towards. 
Mr. Sandy Maekay’s place, 'The Ranch/ near the head of 
the Teviot Brook, at the foot of Wilson's Peak. A most delight- 
ful spot where we often go to spend a day. Now, the Ranch is 
about 21 miles in the opposite direction from here ; Wyaralong is 
8-10 miles on the road to Bea\idesert — a crow's flight distance of 
some 30 miles. I have another theory that this plant comes 
originally from the Wilson's Peak area, as the Teviot Brook 
waters the whole country, and wanders about from there through 
Wyaralong for at least 40 miles. Mr. Philp has moi'e than 10^ 
miles of it running through his property. I have an idea that 
an examination of the country, at the proper time, will show that 
this stream has distributed our new botanical stranger, which will 
no doubt be found in the Albert River areas, which take in the. 
Teviot before Beaudesert." 

Spilmitkes Acmell a (L.) Murr. Syst. 610 (1774). 

Kamerunga, Barron River, North Queensland; B. Cowley, Aug.,, 
(1891.) 

This widely distributed tropical species does not appear to have 
previously been recorded for Queensland. Determination at Royal 
Botanic Gardens, Kew (Eng.), by W. D. Francis. 

Yittadima tenuissima J. M. Black, FI. Sth. Aus. p. 595. (1929.) 

Ramsay, Darling Downs, Mrs. John Ramsay; Toowoomba, Darling- 
Downs, C. T. White. 

Previous to these records the inclusion of this species in tin? 
"Queensland Flora" rested on doubtful material from the Bunudt 
River, collected by Mueller, and from specimens from Tambourine Moun- 
tain, collected by Domin, which, however, he states are not typical. 

Order Sapotaceae. 

Lucmym sessiliflom sp. nov. 

Arbor parva, ramulis novellis angularihus dense f errugineo-hirsutis. 
Folia petiolata, juniora utrinque pilis ferrugineis sericeis plus vel minus 
dense obsita, vetustiora glabra, ehartacea, in sicco utrinque sub lente 
minute et distincte reticulata, supra viridia, opaca, subtus fulva, sub- 
nitida, elliptiea vel ovato-lanceolata ; nervis secundariis utrinque 5-6; 
petiolisl-1-5 cm. longis; laminis 6-5-8 cm. longis, 3-4 cm. latis. Flores 
sessiles, solitarii axillares. Sepala 5, utrinque hirsuta 2 exteriora late 
ovata subacuta 6 mm. longa, 4 mm. lata, 3 interiora, paulo longiora 
(marginibus extus glabris). Corolla glabra, 1 cm. longa; lobis 2 mm. 
longis, rotundis. Antlierae late ovatae, 1 mm, Iqngae, subsessiles ;, 
staminodia paulo altius inserta, ligulata, 1-75 mm. longa, 0-75 mm. lata. 
Ovarium cylindriciim, hirsutum ; stylo glabro, incluso ; stigniate capitate. 

Mount Demi, alt. 3,000 ft., in light rain-forest, L. J. Brass, No. 2088 ; 
(flowering specimens) ; Feb. 6; (small tree, on summit of mountain). 

Among previously described Australian species has very close 
affinities with L, Vnrmickkma F. M. Bail, which has usually shorter^ 
leaves, broader in comparison, more inclined to obovate in shape, the 
lateral nerves closer together and more prominent underneath, but the 
reticulations on both surfaces much less distinct and, according to the 
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description, a 4-merous flower. When fruits are collected other differ- 
ences will probably be shown. L. sericea (R. Br.) F. v. M. has usually 
smaller leaves, smaller pedicellate flowers clustered in the axils, and a 
pubescent corolla. 

Order Symplogaceae. 

Symplocos Bauerleni R. T. Baker in Proc. Linn. Soc. N.S.W. XXVII., 

594, PI. XXVIIL (1902). 

Springbrook, alt. 1,000 m. ; W. Rudder, 6/9/1929; (small tree, 
glossy green leaves, numerous white flowers, very ornamental). 

Not previously recorded for Queenlsand. 

Symplocos cyanocarpa sp. nov. 

Prutex glaber 1-1*5 m. altus; ramulis juuioribus angularibus. Folia 
lanceolata, in sicco chartacea, apice longe acuta vel subacuminata, basi 
in petiolum brevem attenuata, inargine leviter recurva undulata dentibus 
parvis paueis praedita ; costa media supra impressa subtus valde elevata ; 
nervis lateralibus utxdnque 10-12, subtus distinctis ; iietiolo 3 mm. longo 
robusto; laminis 11-23,5 cm. longis, 2-5-5-5 cm. latis. Infloreseentiae 
sessilies in fasciculos axillares paucifloros dispositae; bracteis exteri- 
•oribus late ovatis glabris vel glabrescentibus, interioribus ovatis pilis 
fulvis longis obsitis. Flores ignoti. Fructus sessilis atro-cyaneus (Brass) 
sybcylindricus 2 cm, longus, 5 m'm. diam., basi brevissirae stipitatus, 
apicem versus tenuiter pubescens, lobis calycinis pubescentibus coronatus. 

Mossman River, in rain-forest, No. 2050; (fruiting specimens) ; Feb. 
4. (Shrub 3-4 ft. high, leaves paler on the underside, serrulate, margins 
recurved; ripe fruits dark blue in colour.) 

Among previously described Australian species most closely allied 
to S. Ilayesii White and Francis, which differs in having the branchlets 
•clothed with long spreading hairs, the leaves more markedly dentate and 
obtuse, not narrowed or cuneate at the base. 

Order Oleaceae. 

Linociera coriacea sp. nov. 

Arbor parva, ramulis robustis, glabris, subteretibus. Folia ampla, 
petiolata coriacea, lanceolata-oblonga, basi obtusa, apice gradatim 
acuminata; nervis praecipuis supra impressis subtus elevatis; lamina 
17-30 cm. longa, 5-8 cm. lata; petiolo valido ad 1 cm. longo, Flores in 
racemos, 2-4 cm. longos, glaberrimos, axillares dispositi; bracteis ovato- 
lanceolatis 2 mm. longis; pedieillis graeilibus ad 1 cm. longis. Calyx 
alte 4-fidus ; lobis anguste ovato-lanceolatis, 4 mm. longis. Petala 4 ovata, 
6 mm. longa, alba vel rosea, margine incurva. Stamina 4, 3 mm. longa ; 
filamento applanato; anthera magna 2 mm. longa. -Ovarium subquad- 
rangulatum; stigmate subcapitato. 

Mossman River Gorge, in rain-forest, L. J. Brass, No. 2062 ; (flower- 
ing specimens) ; February 4; (small tree; leaves coriaceous, paler on 
under side; flowers pale pink, pendulous below the branches): L. J. 
Brass, No. 2125 ; (type ; flowering specimens) ; Feb. 9 ; (tall bush or 
small tree, leaves coriaceous and prominently veined; flowers white). 

Among previously described Australian species the present one is 
most nearly related to L, axillaris F. v. M. The differences are as 
follows : — 
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Leaves 9-13 cm. long, 34 cm. broad; apex acute, base cuneate; 
stamens 2 . . . . . . . . • • , , L, axillaris. 

Leaves 17-30 cm. long, 5-8 cm. broad; apex acuminate, base 
obtuse ; stamens 4 . . . . . . . . . . L. ooriacea. 

I bad some difficulty in placing this plant in its correct family, 
so sent specimens to tbe Director of tbe Royal Botanic Gardens, Kew,. 
and received a reply from Mr. J. S. L. Gilmour, Assistant Director, to tbe 
effect that they bad been unable to match tbe two specimens, and they 
seemed to be either a new species (rather aberrant) of Linociera 
(Oleace^) or possibly a new genus allied to this. He further stated,, 
however, that in the absence of fruit they did not feel prepared to make 
a definite pronouncement. 

My best thanks are due to the Kew authorities for the trouble taken. 
After drawing up tbe description I feel fairly certain that the plant 
cannot be separated from Linociera. 

Order Apocynacbae. 

Alyxia arophila Domin. in Bibl. Bot. XXII. (Heft. 89®), 1077. (1928). 

Thornton Peak, alt. 4,000-4,500 ft.; L. J. Brass, No. 2279 (fruit- 
ing specimens) ; March 14 ; (small stunted tree with thick branches ; leaves 
rigid and curved, the apex hooked, glossy on both sides, paler under- 
neath, channelled, the margins much recurved, fruit smooth, orange- 
yellow, simple, or divided into 2' or 3 articles) . 

A rather distinctive form that I had at first placed under the 
polymorphic A. ruscifolia R. Br., but on farther consideration changed 
to 4. orophila Domin, which seems to differ principally from 4. ruscifolia 
R. Br. in having single or few-flowered axillary, not several to many- 
flowered terminal inflorescences. The present plant differs from the 
type in that the young branches are perfectly smooth, not asperulous,, 
and the veins not at all or scarcely perceptible on the under surface 
of the leaves. I have refrained from giving it a varietal name in view 
of the extremely variable character of the more widely distributed 
4. ruscifolia R. Br., a feature 4. orophila Domin will probably be found 
to share. 

^Eauwolfia canescens Linn, Sp. PI. Ed. II. 303. 

North Rockhampton. Miss 0. M. Court, No. 28 ; (fruits) ; May,. 
1925. (bushy tree, growing on banks and in dry beds of creeks just 
outside North Rockhampton.) North Rockhampton, Miss M. Standish; 
(flowers) ; Feb., 1933. (Recently made its appearance on a property.) 

I am indebted for the determination of the above plant to Mr. 
V. S. Summerhayes (Royal Botanic Gardens, Kew, England), and 
in a letter from the Director (Sir Arthur W. Hill) the plant is described 
as a native of Tropical America, now a naturalised weed in South India,, 
though there is no evidence to show it has become a bad pest anywhere. 

Parsonsia lenticellaia sp. nov, 

Suffrutex scandens, ramulis subrobustis, valde lenticellatis,, 
tomentosis. Folia opposita, glabra subcoriacea lanceolata vel anguste 
ovato-laneeolata, supra leviter scaberula, subtus opaca, apice gradatim 
angustata, basi obtusa, margine revoluta ; petiolo ca. 1 mm. longo ; lamina 
5-9 cm. longa, 0-5-1-3 cm. lata. Inflorescentiae axillares densiflorae, ca. 
1*5 cm. diam. ; pedunculo 5-6 mm, longo; cymae ramulis secundariis.^ 
brevissimis tomentosis. Pedicellus 2-3 mm. longus, furugineo-tomentosus. 
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Bracteae ca, 1 mm. longae. Calycis lobi lineari-lanceolati, recurvi, extus 
piiberuli 2*5 mm. longi, vix 1 mm. lati. Corolla 5 mm. longa, extus 
minute pnberula, intus fauce deorsum setosa. Antlierae acutae, 2*5 mm. 
longae; filamentis tenuis 1 mm. longis, intus albo-liirsutis. Pistillum 
glabrum; ovario subgloboso; squamis disci oblongis subearnosis. 

Mowbray Eiver, L. J. Brass, No. 2020 (flowering specimens) ; 
January 27; (small savannah climber). 

Among previously described Australian species most closely allied 
to P. lanceohta E. Br., which differs in having much broader, obtuse, or 
shortly acuminate leaves, and a smaller inflorescence, with smaller 
flowers, with straight, not recurved, calyx lobes. 

Order AscLEPiADACEiE. 

Tyloyphora colorata sp, nov. 

Prutieulus volubilis parum ramosus ; partibus junioribus tomentosis ; 
ramis flexuosis, laxe foliatis, internodiis 4-9 cm. longis. Folia anguste 
ovata, apice acuta vel subacuininata, basi obtusa, supra glabra, subtus 
pallidiora glabra, costa media et nervis praecipuis basein versus exccpta ; 
nervis lateralibus ca. 6 in utroque latere; petiolo 1-1*5 cm. longo ; lamina 
5-6 cm. longa, 2-2*5 cm. lata. Cymae axillares effusae, pauciflorae 3-4 cm. 
longae ramis gracilibus. Flores purpurei; pedicellis tenuibus ad 1 cm. 
longis. Calyx parvus, 2*5 mm. diam., lobis ovato-triangularibus, acutis. 
Corolla purpurea fere ad basem 5-fida; lobis 4 mm. longis, 1*5 mm. latis, 
obtusis. Coronae squamae carnosae, antlierae quadratae; appendice 
hyalina reniformi minute apiculata ; pollinia parva ellipsoidea. Folliculi 
immaturi fiisiformi, 7 cm. longi, 1 cm. lati. 

Mt. Demi, alt. 2,000 ft., in rain-forest, L. J. Brass, No. 2092 ; (flowers 
and nearly mature follicles) ; February 6, 1932; (small twining plant, 
young parts, petioles, main leaf nerves and flowers and fruit purple). 

Among previously described Australian species nearest to T, harbata 
E. Br., which possesses smaller leaves, subacute at the base, and smaller 
flowers usually in simple umbels, and has the corolla lobes slightly hairy 
inside. 

Order Loganiaceze. ' 

Fagraea Eosemstromii sp. nov. 

Arbor (Eosenstroni) vel frutex subseandens (Brass) ; ramulis 
robustis. Folia glabra ' ‘ carnosa supra nitida subtus pallidiora et opaca ’ ^ 
(Brass) in sicco coriacea subtus pallidiora sed utrinque opaca, petiolata ; 
petiolo 2-3 cm. longo ad basin, leviter incrassato et dilatato atque utrinque 
glandula stipuliformi parva aucto ; lamina late lanceolata, apice acuta vel 
subrotunda et subacuminata, basi euneata, 10-15 cm. longa, 5-6 cm. lata ; 
costa media notata; nervis lateralibus inconspicuis. ^ Flores ochroleuei 
vel sulphurei, fragrantes, in apieem ramulorum in cymam eollecti. 
Cymae magnae 2-plo divisae, ramis robustis; bracteis ovatis coriaceis 
supra coneavis 6-8 mm. longis. Calyx basem versus in pedicellum angus- 
tatiis, cum peclicello 3 cm. longus ; lobis brevis rotundis. Corollae tubus 
7-10 cm. longus in parte inferiore cylindraeeus, superne ampliatus, 
rectus; lobis 5 rotundatis, oblongis, 2-2*5 cm. longis, 1 cm. latis. 
Genitalia non vel vix exserta; stigmate 2-lobo, lobis ovatis 3 mm. longis. 

Mossman Eiver, Gus. Eosenstrom, No. 7; (mango-like tree, flowers 
very fragrant). Mossman Eiver Gorge, in rain-forest, L. J. Brass, No. 
2054; (flowering specimens) ; February 5. (A very large, fleshy, almost 
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arborescent rambler growing on the river bank ; soft, brown, scaly bark ; 
leaves thick, fleshy and obscurely nerved, upper surface glossy, lower 
paler and dull; flowers heavy-scented, corolla pale yellow). 

F, Bosenstromii is the largest flowered Australian species. Among 
previously described Australian species it has the greatest affinities 
with F. Camhagei Domin, if we recognise that species as distinct from 
F. Muelleri Benth. Judging from specimens in the Queensland Her- 
barium, Brisbane, the former is the common lowland species in North- 
east Australia, the latter the mountain one. 

Distinctions between the three are as follows : — 

Flowers few, in a large terminal cyme; corolla tube 7-10 cm. 
long . . . . . . . . . . . • F, Bosenstromii. 

Flowers many, in a short crowded terminal cyme or several 
cymes, clustered from the one axil . . 

Leaves 6 to 10 cm. long and 2-5 c.in. broad, 
corolla tube, 1 to nearly 2 cm. long . . F. 31'uelleri. 

Leaves up to 15-25 cm. long, 7-9 cm. broad, 
corolla tube; 2-3*5 cm', long . . . . F. CamhagcL 

Order CoNVOLVULACEiE. 

Ipomaea Brassii sp. nov. 

Herba vel suffrutex glaber ; caules repentes, fistiilosi. Folia cordata 
ovato-eordata, vel late et obtuse hastata ; f amina 5-7 cm. longa, ad basem 
5-7 cm. lata ; petiolus 4-5 cm. longus. Pedunculi petiolos ajquantes vel 
superantes, 1-3-flori ; bracteae ovato-lanceolatae, aeutissimae, 2 mm. 
longae. Flores incarnati (^) ; pedicellus 5 mm. longus ; sepala ovato- 
lanceolata, acutissima 1 cm. longa; corolla 4-5 cm. longa. Capsula. 
globosa ; Semina villosa. 

Northern Territory. — Near Queensland border — Settlement Creek, 
L. J. Brass, No. 122 (type ; flowering specimens) ; January, 1922. North 
Queensland : Tolkuru, between Prairie and Hughenden, F. G. A. Kriesel ; 
(immature seed capsules) ; February, 1935. Keceived through R. W. 
Bambrick, Inspector of Stock, Plughenden. 

Among previously described Australian species has most affinities 
with I. reptans Poir,, which differs in having obtuse sepals, those of 
1. Brassii being very acute. The leaves of I. reptans Poir. are also^ 
usually much narrower. 

Brass’s specimens were included in the Queensland Herbarium 
under I. Muelleri Benth., but this species differs in being a slender twiner,, 
not a creeping plant, in having obtuse, or scarcely acuminate, not very 
acute, sepals, and in having a smaller corolla. 

Order Solanage®. 

AntJioeercis albicans A. Cunn. in Field’s, New South Wales, p. 335, 

tab. 2 (1825). 

Between Wyberba and Wallangarra, on granite hills, 0. T. White^ 
No. 9360 (flowering specimens) ; 13/10/33 ; (subshrub, 1*5 m., fls, white* 
with purple lines) . 

Not previously recorded for Queensland. 
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Order SCROPHULARIACEiE. 

BrowalUa demissa L. Syst. ed. X. 1118. 

Arrastrong Creek, near Dayboro’ — a weed bard to get rid of; H. F. 
Mead, August, 1934. 

A native of South America, commonly cultivated in Queensland 
gardens, but not previously recorded as naturalised. 

Order GESNEEiACBiE. 

Coronantlura australiana sp. nov. 

Arbor gracilis 13 m. alta (Brass), ramulis junioribus patentim 
birsutis. Folia opposita, inaequalia obovato-lanceolata, apice acuta vel 
subacuminata basi longe cimeata, margine dentata, utrinque leviter 
scaberula; petiolis dense birsutis, 0-5-1 cm. longis; lamiuis 7-18 cm. 
longis, 2-5-6 cm. latis. Flores axillares pedunculo dense birsuto 2 cm. 
longo, plemmque 1-floro vel rarius 3-floro ; braeteis linearibus birsutis 
deciduis. Calyx birsutus alte 5-lobatus, tube 5 mm. diam., lobis 7 mm. 
longis. Corolia aurantiaea vel lutea (“orange-yellow” Brass) tubulosa 
extus tomentosa, intus juxta basem filamentorum dense piloso ceteris 
glabra; tubo 1-5 cm. longo, lobis perbrevis 1-5 mm. longis rotundis. 
Stamina 4, propius ad basem corollae affixa; filamentis validis basem 
versus pilosis et leviter dilatatis, 2 longioribus 1-2 cm., 2 brevioribus 
1 cm. longis. Ovarium tomentosum. Fructus indebiseens ( ? ) , ovoideus, 
rostratus cum rostro 3-5 cm. longus; seminibus minutis laevibus rubro- 
brunneis. 

Mt. Demi, alt. 2,500 ft., in rain-forest ; L. J. Brass, No. 2087 (type ; 
flowering specimens); 6tb February; (slender tree attaining 40 ft.; 
young brancbes, leaves, and inflorescence pubescent, upper surface of 
leaves ratber scabrous; flowers orange-yellow). Mt. Spurgeon, A. L. 
Merrotsy, No. 27; (fruiting specimens, without date of collection). 

A very interesting find. The genus was previously only known 
from New Caledonia. The leaf and floral characters are exactly those 
of Coronantbera, but the only fruit available to me, and collected by 
Mr. A. L. Merrotsy, seems indehiseent, and I think, judging from the 
appearance of the seeds, it is ripe. It has the appearance of being 
fleshy when fresh, but of this I cannot be sure. If when better known 
the plant is found to bear definitely fleshy, indehiseent fruit, then it 
may have to form the basis of a new genus. 

Fieldia axistralis A. Cunn. in Field’s New South Wales, 363. (1825). 

Eoberts’ Plateau, Lamington National Park, common at altitude of 

I, 000 m. and over. C. T. White, No. 6063 ; (flg. and ftg. specimens) ; 
28/5/1929. (Epiphyte on trunks and branches of Noihofagus Moorei 
(F. V. M.) Maiden; leaves green above, paler, often with a reddish 
colour, beneath, flowers cream; fruits white, 2-5 x 1-5 cm. when fresh. 
Springbrook, alt. about 1,000 m.; C. T. White; (climbing up rock-faces, 
and tree trunks in deep rain-forest gorge, rather rare) . Mount Lindesay 

J. E. Young and C. T. White. 

First recorded' for Queensland by Ferd. von Mueller in the Vic- 
torian Naturalist, Vol. XIL, p. 99 (1896). The record was simply 
made among a list of exhibits, and the plant was in consequence omitted 
from F. M. Bailey’s “Queensland Flora.” 
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Order MYoroRACEiE. 

Pholdidia Gilesii (F. v, Muell) Baillon Hist. PL IX. 421. (1888). 
Euio, South-west Queensland, L. Tambling, October, 1930. 

Not previously recorded for Queensalnd. Mr. Tambling 's specimens 
agree well with the right figure in Mueller’s ''Descriptions and Illustra- 
tions of the Myoporinous Plants of Australia.” 


Order Verbenace/E. 

Oncinocalyx BetcJiei F. v. Muell. in Wing’s South. Sc. Record, Vol. 3, 
p. 70 (1883). 

Goondiwindi. Not previously recorded for Queensland. 

Received from Mr. J. A. H. Fraser, Land Commissioner, Goondi- 
windi, who writes : — 

"I am forwarding samples of a shrub which grows to a 
height of three feet, and carries a white flower and a lot of seeds 
with claws. These flowers with seeds hang over like little white 
bells. The plant grows mostly on stony ground and will not 
grow in swamps. If one root is left it will shoot. Spraying wdth 
pentoxide only kills the top ; the roots are hard to kill. Owing 
to the number of claw^-like seed sheep carry it about in their wmol 
and spread it. These specimens I am forwarding were sent into 
this office with the request to have them identified. Any informa- 
tion you can give me on the matter I will giadly pass on to the 
selector.” 


Order Labiatab. 

Prostanthera allo-hirta sp. nov. 

Prutex 1-25 m. altus, ramulis robustis albu-hirsutis. Folia petiolata, 
ovata vel subrhomboidea, utrinque pilis panels alb is longis praedita, 
supra nervis impressis, subtus nervis valde .'^‘ievatis, lamina dense nigro- 
punetata margine crenulato-dentata, recurva; petiolo 1-1*5 mm. longo; 
lamina 7-8 mm. longa, 5-6 mm. lata. Flores axillares solitarii, levitcr 
pedieellati, braeteolis linearibus albo-hirsutis 2 mm. longis; pedicello 
1-1*5 mm. longo. Calyx manifeste bilabiatus, extus glandulosus albo- 
hirsutus; nervis et venis prominulis; tubo 3 mm. longo, labio superiore 
3 mm. longo, 5 mm. lato, labio inferiore 2 mm. longo. Corolla lilacina 
("flowers lavender” — Brass) pubescens, 1 cm. longa, bilabiata, labio 
superiore 2-lobato, labio inferiore alte 3-lobato, lobo intermedio longiore. 
Stamina 4; filamentis glabris; antheris 2-locularibus, 1*75 mm. longis, 
loeulis basi in apiculum minutum productis, connective leviter eristato. 
Pistillum glabrum. 

Summit of Mount Demi, alt. 3,000 ft., on exposed cliff faces ; L. J. 
Brass, No. 2102 (fiow^ering specimens); 6th January; (erect densely 
foliaged shrub, 4 ft. high, flowers lavender) . 

Among previously described species most closely allied to P. ngom 
A. Gunn., of New South Wales, which has much smaller leaves, sessile 
or nearly so, and smaller flowers; the floral characters are much the 
same as those of P. deniicidata R. Br., which has linear or lanceolate 
leaves, and the flowers in terminal racemes. 
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ProstantJiera linearis E. Br. Prodr. 509. (1810), 

Mount French, South-east Queensland, E. J. Smith, October, 1938. 

Only previously recorded in Queensland from Wellington Point 
(collected by J. Wedd) ; these latter specimens are not typical; they 
are somewhat fragmentary, but differ markedly from all other Prostan- 
theras known to me in possessing very long pedicels. 

Order Amarantaceae. 

^BrayuUnea densa (Willd.). Small, PL South East United States, 894. 
(1903). 

Gympie, 0. T. White, No. 9614 (flowering specimens) 11th Novem- 
ber, 1933 (Prostrate weed, common on roadsides and earth footpaths). 

A native of the Southern United States and Mexico. I am indebted 
to the Director of the Royal Botanic Gardens, Kew (England), for the 
determination. 

Trichinium corymb osum Gaud, in Freyc. Yoy. Bot. 444 (non Spreiig). 
Yanna, near Chaiieville, G. D. Hutchinson. 

Recorded by both Mueller and Bailey for Queensland, but these 
are the first authentic Queensland specimens I have seen. 

Order Chenopodiaceae. 

Bassia stelligera P. v. MuelL Inconogr. Aus. Sals. PL tab. LXVIIL 
(1889). 

Maranoa District: Roma, C. T. White, No. 9546 (nearly ripe fruit) ; 
25/10/1983. Noondoo Station, via Dirranbaiidi ; S. L. Everist, No. 762, 
14/12/1934 (leather loosely branched subshrub, fairly common as scat- 
tered plants, but nowhere dominant). 

Not previously recorded for Queensland. 

Kocliia Georgei Diels in Engl. Jahrb. XXXV. 184. 

Gregory North District : Elderslie, 'Winton, J. F. Kennedy, No. 19, 
24/9/1934. Only in the mountains. 

Not previously recorded for Queensland. Determination by S. Li. 
Everist. 

Order Monimiaceae. 

Palmeria coriacea sp. nov. 

Prutex scandens, ramulis subrobustis. Folia opposita, petiolata, 
glabra, coriacea, saepe rugulosa vel supra leviter bullata, elliptico-lanceo- 
lata, apice acuminata vel subacuminata ; costa media et nervis praeeipuis 
supra impressis, subtus elevatis; venis et venulis retieulatis supra sub 
lente prominulis subtus leviter elevatis; petiolo 0*7-1 cm. longo; lamina 
7-11 cm. longa, 2*5-5*5 cm. lata. Paniculae axillares 2-3 cm. longae; 
ramulis stellato-pubeseentibus. Flores ignoti. Perigonium matiHum 
rubrum irregulariter dehiscens extus glabrum, intus pilis stramineis 
longis sparsis vestitum. Drupae pisiformae nigrae 6 mm. diam. 

Thornton Peak, alt. 4,000 ft., L. J. Brass, No. 2282, in low scrub 
(ripe fruits) ; 14/3/32. (Seandent shrub with wrinkled recurved 
leaves ; fruit bursting irregularly, the fleshy red pericarp persistent after 
the black seeds have fallen.) 
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Tie present species was very different from the two previously 
described Australian ones. Judging from descriptions it seemed to be 
close to P. Arfakiana Beee. A sheet was forwarded to the British 
Museum (Natural History), where it was examined by Mr. J. B. Dandy, 
%vho reported as follows: — 

‘‘The only specimen of JPalmeria Arfakima Becc. at the 
Museum is Gibbs 5676, collected in the Arfak Mountains. This 
is not a very good specimen, consisting only of a branch with 
seven leaves and a few detached flowers. It is not a good match 
of the Queensland plant (Brass 2282), the leaves in the Artak 
specimen being of rather narrower (more oblong) shape with 
longer acumen, and of somewhat thinner texture. I should be 
inclined to keep the two plants specifically distinct on the material, 
but of course I have not seen Beeeari's type of P. Ar/aJmm.'’ 

Order Lauraceae. 

Undmidra reticulata sp. nov. 

Arbor 25 m. alta; cortiee grisea; partibus novellis furfuraceis, 
ramulis junioribus angulatis. Folia subcoriacea, elliptica, apice subacuta, 
basi acuta, in siceo utrinque minute et valde reticulata, 13-17 cm. longa, 
4-6 cm. lata; petiolus crassus, furfuraceus. Paniculae tenninales vel in 
axillis superioribus orientes ; 4-8 cm. longae ; ramulis floribusque dense 
pubescentibus. Perianthii tubus brevis, late turbinatus; lobi 6, sub- 
•aeqhales, late ovati. 1-5 mm. lati. Stamina ordinum I. et II. nulla, ordinis 
III. 3, bilocularia, cxtrorsa; filamentis crassis, applanatis, puberulis; 
staminodia ordinis IV. nulla; glandulae 6 glabrae. Ovarium glabnim, 
nvatum, sub-trigonum. 

Daintree River, swampy rain forests, L. J. Brass, No. 2244 (flower- 
ing specimens) ; 7th March; (erect grey-barked tree, 80 ft. high; leaves 
coriaceous and rather stiff, flowers white). 

Among previously described Australian species most closely allied 
to -E. dickrophylla P. v Muell, which differs in possessing differently 
veined leaves, markedly paler beneath, stronger and less pubescent 
panicles. 

Order Hernandiace^ae. 

Valvanthera gen. nov. 

Flores dimorphi ; abortivi pedieellati vel stipitati ovoidei ; normales 
sessiles, hermaphroditi. Flores normales :—Involucellus (vel calyx) 
tubulosus vel cupularis. Corollae tubus brevis ; limbo 6-8 lobato ; lobis 
inaequalibus. Stamina 6, filamentis brevis, eonnectivo incrassato, 
■antheris biloeularibus, loculis valva dehiscentibus. Ovarium semi- 
inferum (imiloculare ?) ; uniovulatum; ovulum pendulum?; stylus 
eolumnaris, stigmate 2-lobato, lobis recurvis. Fructus drupaeeus, 
ellipsoideus vel ovoideus; endoearpio crustaceo; semen solitarium, 
exalbuminosum. — ^Ahbor. Folia alterna. Flores paniculatae ; paniculae 
.axillares, ebraeteatae. 

Valvanthera aliiflora sp. unica. 

Frutex debilis (Brass) vel arbor parva ad 15 ni. alta (Kajewski), 
ramulis glabris. Folia petiolata, lanceolata apice acuminata, basi acuta, 
carnosula (in sicco papyracea) ; nervis lateralibus utrinque 5-7 subtus 
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leviter elevatis ; petiolo ea. 1 cm. longo ; lamina 12-18 cm. longa, 4*5-6 cm. 
lata. Paiiienlae axillares, pauciflorae, 3-4 cm. longae; ramis (vel 
pedpnculis) tennis, albo-virentibus ; floribns dimorpliis- abortivis parvis 
pedicellatis, norinalibns majoribiis sessilibus. Flores nonnales : involvu- 
ceilus (vel calyx?) tnbulosus 1-1*5 mm. longus; periantMiim (vel 
corolla?) album irregulariter 6-8-lobatum, tnbo brevi, lobis inaequalibns, 
majoribiis ovatis ad 2 mm. latis, in sicco venosis. Stamina 6, filamentis 
1 mm. longis, connective incrassato, antheris 2-loeuiaribus, loeulis valva 
debiscentibus. Ovarium glabrum; stigmatis ramis 2, reenrvis. Flores 
abortivi obovoidei basin versus in stipitem 1 min. longum angiistati. 
Diu-pa ellipsoidea, atropurpurea, in sicco 2*5 cm. longa, 1*2 cm. diam. 

Daintree Eiver, common in rain-forest. S. F. Kajewski, No. 1407 
(type: dowering specimens), 29tli November, 1929 (small tree up to 15 m. 
high; flowers on long stems, buds light pink, petals waxy white). L. J. 
Brass, No. 2226 (fruiting specimens), 2nd March, 1932 (slender tree, 
30 ft.; leaves pale, fleshy, paler on under side; fruit fleshy, 1-1| in. 
long, reddish-purple). L. J. Brass, No. 2366 (single sheet with one 
immature fruit), March, 1932 (tall rain-forest shrub). Mossman Eiver 
Grorge, in rain-forest, L. J. Brass, No. 2124 (flowering specimens), 9th 
February, 1932 (tall, weak-branched, and sparsely leaved bush; leaves 
dull green, fleshy, paler on under side, margins narrowly recurved; 
flowers white; petioles and peduncles greenish-white). 

Though the present plant is represented by several sheets in both 
the Kajewski and Brass collections, the flowers are poorly preserved, 
evidently not lending themselves to good preservation by the ordinary 
methods of drying, and it is much to be desired that an examination of 
flowers, eitlier fresh oi* ])res(‘rved in formalin or alcohol, be made at a 
later date. 

The plant presented difficulties to me as to its relationships, and I 
therefore sent specimens to the Royal Botanic Gardens, Kew, England, 
where they were examined by Mr. V. S. Summerhayes and Mr. B. L. 
Burtt, who came to the conclusion that the plant might belong to the 
Lauraeeae, though they recognised several objections to this. 

Its principal affinities with the Lauraeeae lie in its valvate anthers, 
u rather unusual dehiscence, though this might, as Hutchinson has pointed 
out in the Berberidales and Laurales, be due to parallel lines of descent, 
rather than to definite affinities. 

After some consideration I have placed the plant in the 
Hernandiaeeae, though when fresh floral material is available this 
decision may have to be altered. 

Order ProteacExVE. 

Ilakm verrucosa P. v. Muell. Fragm. Phytogr. Austr., V. 25, 1865. 

Kupunn, via Dalby, Western Queensland. H. Gannington, 2nd 
September, 1931. 

Only previously known from specimens cultivated in Botanic 
Gardens, Melbourne. The present ones differ from these in the branches 
being glabrous, in the floral rhachis being shorter and glabrescent, and 
in the flowers being on longer pedicels. The fruit is not verrucose, but 
neither are those from the plant as cultivated in the Melbourne Botanic 
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Gardens. Specimens of tlie Queensland plant were forwarded to the 
National Herbarium, Melbourne, where they were reported on by Mr. 
P. F. Morris, Who wrote : — 

‘'The specimen forwarded agrees fairly close with Hakea 
vermcosa F. v. MuelL, but your specimen has flowers with longer 
pedicels. T enclose a specimen from material labelled ‘ex Ilorto 
Botanieo Melb.' In Fragm. V., p. 25, Mueller states ‘Capsulis 
erostribus copiose et prominenter ■v'errircosis majusculis.^ I am of' 
the opinion that he referred to fruiting specimens of E. 
propinqiM, which he had labelled H. verrucosa. 

“The description by Bentham covers the material which we 
have from the Botanic Gardens. It is difficult to know which is. 
the type specimen, and date of collection is not given.’’ 

Order Thymelaeaceae. 

Pimelea dioica sp. nov. 

Frutex erectus, 1 m. altus, ramulis foliisque dense sericeo-villosis.. 
Folia alterna, sessilia, lanceolata vel obovatodanceolata, apice acuta, ca. 
1 cm. longa, 2-5-4 mm. lata. Braeteae involucrantes 6, suborbiculares 
5-8 mm. latae. Flores masc. numerosi conferti, in capitula terminalia 
2-3 cm. diam. dispositi. Flores fern, ignoti. Perianthii tubus 8 mm. 
longus, dense sericeo-villosus ; lobis late ovatis, 5 mm. longis, 3 mm. latis, 
extus sericeis intus glabris. Antherae 2 mm. longae, 1-5 mm. iatae; 
filamentis perbrevibus. 

An erect shrub about 1 m. high, the branches and leaves densely 
covered with silky hairs. Leaves alternate, sessile, lanceolate or obovatc- 
lanceolate. Apex acute, about 1 cm. long, 2*5-4 mm. broad. Involucral 
bracts 6, suborbieiilar 5-8 mm. broad. Male flowers numerous, crowded, 
in terminal heads 2-3 em. in diameter. Female flowers unknown. 
Perianth tube 8 mm. long, densely clothed with silky hairs, longer in 
the upper than in the lower portion. Lobes broadly ovate, 5 mm. long,. 
3 mm. broad, silky outside, glabrous inside. Anthers 2 mm. long, 1-5 mm. 
broad. Filaments very short, the anthers being sub-sessile. 

Near Goondiwindi, Darling Downs district, growing profusely on a 
sandy ridge; W. Dixon (flowering specimens, 23/7/1934). 

The present species is very closely allied to P. ammocMris F.v.M., 
but may be distinguished by the following characters : — 

Leaves imbricate or densely crowded; involu- 
cral bracts not markedly different from the 
leaves. Capitula 1 cm. diam., 10-20-flowered. 

Perianth tnbe 6 mm. long, lobes 2-5 mm. long . . P. ammocharis 
Leaves not imbricate nor densely crowded; 
involucral bracts different from the leaves orbicu- 
lar or suborbicular. Capitula 2-3 cm. diam., 

30-or more-flowered. Perianth tube 8 mm. long, 

lobes 5 mm. long . . P. dioica 

Order Loranthaceae. 

The Loranihaceae of the L. J. Brass .collection referred to in the 
introductory note have been determined by Mr. W. F. Blakely, of the 
Botanic Gardens, Sydney, the weU-known authority on the Australian 
members of this family. It contained the following previously' 
undescribed variety and species : — 
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Lorantlms signatus F. v. Muell. var petiolata, Blakely, var. nov. 

Folia oblonga vel obovata, obtiisa vel einarginata, margine leviter 
revoluta, baseni versus in petiolum sublongum breviter angiistata, supra 
subnitida subtus opaqua et pallidiora; venis distinctis panels irregu- 
laribus. Petala in parte snperiore viridia., in parte inferiore rubra. 

Leaves opposite, oblong to obovate, obtuse or emarginate, the 
margins slightly revolute, Kshortly tapering at the base into rather long 
semi-terete petioles, thin, somewhat glossy above, dull and pale-coloured 
beneath, the veins distinct, few, and irregular. Flowers somewhat 
•similar to those of the typical form. Lower half of petals red, upper 
part green. 

Mount Molloy, alt. 1,200 ft., parasitic on Casiiarina; L. J. Brass, 
No. 2514 (flowering specimens), 17/4/32. 

KortJialsella Brassiana Blakely sp. nov. 

Planta gracilis subrigida glabra articulata, 4-9 cm. alta, omni 
articulo florescens. Articuli manifeste eompressi, angusti-cuneati, 
uninerves, in sicco, rugosissimi, luteo-brimnei, subcarnosi, 5-10 mm. 
longi, 1-3 mm. lati. Flores maseuli, trimeri; pedieellis graeillimis, ca. 
0*5 mm. j petalis lateralibus gibbosis, supra medium connatis, medio 
petalo glabro majore; antheris connatis, ad centrum perianthii affibca. 
Flores feminini subsessiles, ovati j petalis triangiilaribus crassis persis- 
tentibiis; stigmate nigro, pulviniformi. Fructus ovatus brevipedicel- 
latus, circ. 2x1 mm. • semina cordata, compressa, vix 1 mm. longa. 

Slender sub-rigid glabrous .lointed plants 4 to 9 cm. long, flow^ering 
at every jo,int ; the union causes the host to expand into a small depressed 
globular swelling at the point of attachment, while the parasite does not 
show any marked enlargement, the only change that takes place is in 
the terete nature of the first joints, the remainder being markedly 
compressed, narrow-euneate, l-nexwed, conspicuously wrinkled when dry, 
yellowish-brown, siib-carnose, 5 to 10 mm. long, 1 to 3 mm. broad. 
Flowers, both male and female, surrounded by minute moniliform cilia 
shorter than the flowers, jirotruding from the rather broad smooth 
floral band ‘which encircles every joint ; the female flowers more nnrnerons 
than the male flowers, especially on old joints, but on young tips there 
are usually two female and two male flowers, the latter slightly larger 
than the former, male flowers trimerons, on very slender pedicels, the 
whole about 0*5 mm. long, and scarcely as broad, lateral petals gibbose, 
much larger than the smooth central one, united above the centre. 
Anthers sessile, connate, depressed-globular, attached to the centre of 
the perianth. Female flowers snh-sessile, usually ovate, with three thick, 
triangular persistent valvate petals; stigma black, pulviniforra, nearly 
always exposed, scarcely exceeding the petals. Fruit ovate, hrevi- 
pedicellate, about 2x1 mm. ; seeds cordate, compressed, less than 1 mm. 
long, enclosed in a white reticulate membrane; endosperm green; 
hypocotyl green, terete, the disc acutely conical ; cotyledons not seen. 

It is readily separated from all other endemic species by its smaller 
«ize, linear, uninerved jointed branches, very slender pedicels to the male 
flowers, and in the very short moniliform cilia at the base of the flowers. 

'^Parasitic on the branches of many of the various trees. Thornton 
Peak, alt. 4,000-4,500 ft.’^ L. J. Bras^, No. 2298 (flowering specimens)^ 
14/3/1932. 
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Order Euphorbiaceae. 

Bridelia mimdiflora Hook. f. FI. Brit. Ind. V. 273 (1887). 

Mossman River, W. Sayer, 1886 (ex Nat. Herb., Melb.) ; Johnstone 
River, H, G. Ladbroob, No. 142. 

A species with a wide range through the Malayan and Papuan 
region, but not previously recorded for Australia. 

Croton Maidejii R. T. Baker in Journ. Proc. Royal Soc., N.S.W.,. 
XLVIII., 444, tab. XII. 

Near Roma, J. G. Gumming. 

Not previously recorded for Queensland. 


Dimorphomlyx amtralienm sp. nov. 

Prutex, partibus novellis pubescentibus, ramulis junioribus lentieel- 
latis. Folia glabra, alterna, elliptica vel elliptieo-lanccolata, basi ol)tusa 
vel subobtusa, apice subaeuta (subcarnosa, supra nitida, subtus pallicliora 
— Brass) in sicco utrinque opaea chartacea supra atro-eastanea, subtus- 
multo pallidiora; petiolus 0*5-l-5 cm. longus; lamina 741 cm, longa, 3~6 
cm. lata; nervi seeundarii ea. 7 in, utroque latere. Infloreseentia 
racemoso-eymosa, terminalis, strigosa ea. 3 cm. longa; bracteis ovatis 
2 mm. longis, extus strigosis intus giabris. Flores masculi albi, pedicellis 
2 mm. longis, strigoso-pubeseentibus. Calyx alte 5-lobatus, extus 
pubeseens, intus glaber, lobis elliptieo-oblongis. Petala 5 elliptico- 
oblonga, calyee duplo longiora. Disci glandulae 5, carnosae, magnae. 
Stamina 8-9, 5 exteriora filamentis liberis, 3-4 interiora filamentis plus 
vel minus alte eonnatis. Flores feminei ignoti. 

Mowbray River, in rain-forest, L. J. Brass, No. 2019 (male flowers, 
23rd January) (very showy large shrub, leaves shining above, paler 
beneath and rather fleshy in texture; showy white flowers 1-5 cm. across, 
when expanded). 

The genus has not previously been recorded for Australia. Though 
only male flowers are known, there seems no doubt of the plant belonging 
to Dimorphocalyx, though it has apparently fewer stamens than others 
previously described. ^ It is highly desirable that female flowers and 
fruit of this interesting addition to the Australian flora should be" 
obtained. 

* Euphorbia prostrata Ait. Hort., Kew 2, 136 (1789). 

Common about Brisbane on gravelled roads and footpaths, also 
a common farm and garden weed, C. T. White; Laidley, C. T. White; 
Toivnsville, a common weed, C. T. White ; Proserpine, Rev. N. Michael ; 
Fernlees, Central Queensland, J. Garvey; Torrens Creek, C. T. White, 
No. 8/93 (prostrate on sandy soil) ; Rosedale, L. G. Dovey, fairly common 
in yards and gardens about the township; May’s Creek, Gympie, V. 
Cross, common weed in banana farms ; Cloncurry, J. Legg, suspected of 
causing deaths of rams imported from New South Wales.^ 

A common tropical weed now very common in Queensland. It has 
probably been established here for some years, but in the past was. 
confused with E, Drummondii Boiss. A record by W. F* Blakely in 
Proc. Linn. Soc., N.S.W., Vol. XLVII., p. xxxi., of E. prostrata Ait. 
trom New South Wales, induced me to examine the Euphorbia material 
in our collections. We also have specimens from Lantota, Fiji, collected 
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by W. Greenwood, and tbe plant recorded as a form of E. Drummondii 
Boiss. by me in these Proceedings, Vol XXXIV., p. 40, for Papna,. 
belongs here. 

rixyllantlius Brassii sp. iiov. 

Priitex glaber ca. 60 cm. altns ; ramalis robustis angulatis ruguloso- 
striatis. Folia breviter petiolata, eoriacea, lanceolata vel elliptieo- 
lanceolata, ntrinque nitida et valde reticulata, margine leviter inerassata 
et reeurva; lamina 4-6*5 cm. longa, 1-5-2-5 cm. lata; petiolo inerassato, 
2-3 mm. longo. Flores masc. : axillares faseiculati, pedicellis gracilibus, 
ca. 1 cm. longis; sepalis 4, oblongo-ovatis 2 mm. longis, 1*25 mm. latis; 
disco crasso alte 4-lobato; staminibus 2, fiiamentis liberis crassis 
applanatis sub antheros valde dilatatis; loculis antherarum divarieatis 
longitiidincr dehiscentibus. Flores fern.: axillares, pedicellis ca. 1 cm. 
longis subvalidis apicem versus leviter incrassatis, sepalis perfectis non. 
visis, ovario 3-lobo, stylis 3, alte bilobis, lobis valde recnrvis. 

Tlioriiton Peak, alt. 4,000 ft., in low scrub near the summit, L. J, 
Brass, No. 2303 (male and female flowers), 14th March (bush, about 
2 ft. high, leaves thick and coriaceous, smooth and shining on both sides). 

A very distinctive plant, very dissimilar in appearance from 
previously described Australian species, and without any close affinities 
with any of them. 

According to the account of the genus by Pax and Hoffmann in the 
^^Pflanzenfamilien’' (second edition), Vol. 19 c., pp. 60-66, I should 
place P. Brassii in Section XXV., Briococeodes, Muell. Arg. 

Phyllanihus tenellm Eoxb., FI. Bang. 69 (1814). P. hrishanicus F M 

Bailey, Queens. FL, V. 1418 (1902). 

This plant, a native of Madagascar, but now naturalised as a weed 
in most tropical and subtropical countries, is a very common weed in 
Queensland, growing in shady places, such as along fences, in bush- 
houses., &c. It was named provisionally by F. M. Bailey, l.c., as P. 
brishanicusy though he doubted whether it was really a native. As I was 
under the impression that it was an alien here, specimens of the type 
were forwarded to the Director, Eoyal Botanic Gardens, Kew, and were 
examined by Mr. V. S. Summerhayes, who reported: — ‘‘The type speci- 
men of P. brisbamous, F. M. Bailey, agrees perfectly with P. tenellus 
Eoxb., apparently a native of Madagascar, and found as a weed in 
Mauritius, Seychelles, &c-’’ 

Order Orchidaceae. 

Dendrobium bigibbim Lindl. var. Oeorg&i n. var. 

Planta robusta; flores 4*5-5 cm. diam. atro-violacei vel purpurei 
venis intensius eoloratis; labelli discus tuberculorum atro-violaceorum 
5-lineis distinctis notatus ; lobo intermedio apiculato. 

Australia: Dayman Island (?), Torres Strait. 

Described from cultivated specimen grown by Mr. H. J. Hoekings, 
Brisbane, and named at his request after Mr. J. George, who first found 
the variety. 
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The present variety is distinguished from typical ^ D. bigibhum 

Lindl. by the dark-coloured (not white) calli on the disk of the labellum. 
The calli are perhaps not quite so prominent as in typical D. bigibhum. 
and on this account appear to be in more definite rows. The end of the 
labellum in D. higibhuni varies from emarginate to minutely apiculate. 

Probably a hybrid between D. higihbum Lindl. and D. superUens 
Reichenb., as in growth it is intermediate between the two, being much 
more robust than typical I). UgiUum or P. bigibhum, var. plidaenopsi<^. 
The above describes the typical form, though since the description was 
drawn up I have seen some slight colour variations, principally in the 
lines of tubercules on the disk being lighter in colour. 

Dendroimm UrethfoUum R. Br. car. album, var. nov. 

Raeemi ea. 12 cm. longi ad 15-flori. Flores magni. Sepala petalaqiiei 
alba ; mentum albo-cremeum. Labellum in parte superiore eandidum, in 
parte inferiore albo-cremeum et paree purpureo-maculatum. 

Racemes mostly about 12 cm. long, up to 15-flowered. Flowers 
large. Sepals and petals pure white, 4 cm. long; mentum very pale 
cream. Labellum pure white in the upper part, very pale-cream in the 
lower, and marked with a few purple spots. Column coloured and 
marked similarly to the labellum. 

Mount Spec, North Queensland, B. D. Grimes (flowered under 
cultivation, 6/10/1933). 

Differs from the typical form in the sepals and petals lacking any 
purple marking. A very beautiful form, distinctive enough, I think, to 
bear a varietal name. 

Eidophia Garrii sp. nov. 

Herba terrestris aphylla. Rhizoma earnosa 3-3-5 cm. erassa. Scapus 
robustus cum racemo ca. 50 cm. altus iu parte inferiore vaginatus; 
vaginis ad 6 cm. longis, submembranaceis. Racemus 18 cm. longus. 
Flores atrovinosi ; bractea inenibranaeea, linear! ovario breviore. Sepala 
elliptieo-laneeolata, acuminata, 2 cm. longa, 1 cm. lata. Petala sepalis 
minores, breviter et obtuse acuminata. Labellum cremeum ( ?) , rubro-vel 
purpureo-venosum, petalas fere aequante, triiobum, lobis lateralibus 
rotundis, lobo intermedio latis ad apicem acuminate, acumine ipso 
incurvo; disco 2-carinato, earinis in lineas indistinctas valde pupillosas 
desinentibus; calcare brevi. Gynostemium flavo-virens, 1-3 cm. altaj 
anthera leviter biloba ; polliniis suborbicularibus. 

Rhizome horizontal, fleshy, with a fresh '‘potato’’ smell when cut, 
3-3-5 cm. thick. Leaves none («). Flowering scape robust, including 
the flow^ering portion 50 cm. or more high, 1-5 cm. thick at, the base, 
sheathed at the base for about 10 cm. with brown subxnembranous bracts, 
the bracts themselves up to 6 cm. long. Raceme 18 cm. long. Flowers 
dark vinous purple or vinous red. Floral bracts membranous, linear, 
shorter than the ovary. Sepals elliptic-lanceolate, acuminate, 2 cm. long, 
1 cm, broad. Petals smaller and more shortly and bluntly acuminate. 
Labellum cream ( ^ ) with dark-red veining, almost the same length as 
the petals, produced behind into a short obtuse spur, 3-lohed, nearly as 
broad as long, lateral lobes broad, rounded, middle lobe broad with an 
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incurved, very shortly acuminate apex; disk with two more or less 
distinct keels radiating out on the middle lobe into several indistinct 
lines of crowded, stellate papillae. Column yellowish-green, 1-3 cm. 
high, the foot slightly stained or streaked with reddish-purple. Anther 
shallowly 2-lobed at the apex; pollinia suborbieular. 

Julatten, North Queensland; T. Carr. 

The present species is easily distinguished from the two previously- 
described Queensland leafless species of Eulophia by its dark vinous 
purple flowers. 


Order Palmae. 

Baciilarm intermedia sp. nov. 

Palma parva 1*25 m. alta; eaudice laevi annulate. Folia petiolata 
2-4-juga; petiolo cum rhaehide 25-50 cm. longo, petiole ipso 13-40 cm. 
longo, basi in vaginam dilatato, vaginis apiee bilobis et demun in fila 
inareeseentibus; segmentis chartaeeis oppositis vel alternis linearibus vei 
lineari-oblongis in foliis adultis 25-30 cm. longis, segmentis lateralibus 
in latitudine saepe valde inaequalibus, angustioribus uninervis, 1-1-5 cm. 
latis latioribus 5-8-plicato-nervosis 2*5-4 cm. latis; apiee acutis et valde 
obliquis,' margine superiori integris, margine iiiferiori apicem versus 
inciso dentatis; segmentis terminalibus basi confluentibus^ apiee ineiso- 
dentatis oblique truneatis 4-5-6 cm. latis. Spicae erectae densiflorae 
interfoliaceae ea. 20 cm. longae pedunculatae ; peduneulis in fruetu 
elongatis ad 50 cm. longis; spatha eompleta subpersistenti. Alabastra 
juvenilia modo visa, subglobosa. Pructus eylindricus aurantiacus 1-2 cm. 
longus. Sepala sub fruetu rotunda 1.5 mm. diam. ; petala rotunda apiee 
breviter et obtuse acuminata 2-5 mm. diam. 

Mowbray River, alt. 1,000 ft., in rain-forest; L. J. Brass, No. 1975 
(type: very young flower buds and immature fruits), 21st January (a 
forest floor plant up to 4 ft. high; lower stem smooth, mottled and ringed 
with old leaf-scars, a few dead leaf-sheaths persistent below living foliage ; 
inflorescence axillary, erect, spathes persistent long after opening). 
Daintree River, in rain-forest; L. J. Brass, No. 2214 (a few ripe fruits), 
29th February (slender palm 2-4 ft, high, ripe fruits orange-coloured). 
Kuranda, C. T. White, No. 1550 (leaves only), 28/2/1922. 

The genus Bacularia as now understood is represented in Queens- 
land by six species, which fall naturally into two groups: the minor 
group, consisting of B. minor F.v.M., and the very closely allied B. 
microcarya Domin and B. aeqidsegmentosa Domin, palms characterised 
by possessing all similar and narrow segments; and the mmiostacliya 
group, consisting of B. momdstachya F.V.M., B. Pedmeriana F. M. Bailey, 
and the present species. The differences between the various species of 
Bacularia are rather difficult to follow, and the following key is therefore 
given, showing the intermediate position of the species here described 
between B. Palmeriana P. M. Bailey and B. monostaehya P.v.M. This 
group is characterised by possessing either all broad-leaf segments or 
broad and narrow segments on the same leaf. In the latter case the 
terminal pair is always very much wider than the lateral ones and 
markedly incise-dentate at the apex. 
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Leaves with, only two pairs of comparatively short and broad 
segments (very rarely a, single intermediate segment on one 
side of the rachis). Petiole 8-15 cm. long . . B.Palmerima 

Leaves with 2-4 opposite or alternate segments on either side of 
the rachis. The intermediate segments and sometimes the 
lowest pair much narrower than the uppermost. Spikes 
upright. Petiole 13-40 cm. long, very early quite 
glabrous . . . . . . . . . . i?. intermedia 

Leaves with 4-12 (usually 5-6) opposite or alternate, very dis- 
similar segments. Most of the intermediate and lower pairs 
narrower than the uppermost, but usually at least one pair 
nearly as wide. Spikes soon curved, at length pendent. 
Petiole 11-22 cm,, stout, furfuraeeous . . IL monoslacliya 

Order Gramineae. 

Ghycerm Fordeam P.v.M. 

Darling Downs district: Yelarbon. S. L. Everist, No. 917, 
19/12/1934 slender grass in shady situations beneath Mclalenca trees. 
Stems pale, panicle branches spreading. Growing in heavy white clay 
soil associated with Garex sp. 

Not previously recorded for Queensland. 

I am indebted to Mr. S. T. Blake for kindly comparing the speci- 
mens collected with type material at the National Herbarium, Melbourne. 
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Essential Oils from the Queensland Flora— Part VI. 
—Eremocitrus glauca. 

By L. F. Hitchcoce, M.Sc., and T. G. H. Jones, D.Sc., A.A.C.I. 

{Read h&fore the Royal Society of Queensland, 26th August, 1935.) 

Eremocitrus glauca is a small to medmiii sized tree abundant in 
parts of New South Wales and Queensland, stretching from near the 
coast at Marmor, in Central Queensland, westwards almost to the South 
Australian border. Northwards it extends as far as Charters Towers 
(Queensland) and southwards to the neighbourhood of Dubbo (New 
South AVales). In its young stages it is a thorny, intricately branched, 
almost leafless shrub, l3ut this character changes as the tree develops. 
The adult trees are leafy, the leaves being somewhat leathery in texture, 
of a greyish-green colour, and mostly inches longj the small flowers 
are borne in clusters in the leaf-axils, and the berries are about the size 
and shape of an average marble. It is mostly known as ‘‘Wild Lime/^ 
or “Wild Kumquat,’’ sometimes as the “Desert Lime,’’ though this last 
is rather a misnomer, as the tree thrives best in country with a rainfall 
of 23-34 inches. 

Supplies of leaves with occasional green fruit attached, obtained 
from Dalby, collected by the Forestry Department, on distillation gave 
a yield of oil approximately 4 per cent. The odour of the oil was 
pleasant, but in no way resembling oil of lemon, which is, however, a 
product from the rind of the latter fruit and not the leaves. 

The principal constituent of the oil was found to be d-a-pinene 
60-70 per cent, with nonylic aldehyde 12 per cent, and sesquiterpene 
as important minor constituents. Other minor constituents were nonoic 
acid (free and combined), isovaleric acid (combined), p-cymene, linalol, 
a trace of phenolic bodies (probably eugenol and another crystalline 
substance), and a trace alsO' of citra'l. The higher boiling fractions of 
the oil containeii a constituent which readily resinified on heating, thereby 
rendering isolation of minor constituents difficult. Some evidence was 
obtained of the presence of dipentene in small amounts and of an alcoholic 
body which occurred along with linalol, probably nonyl alcohol. It was 
not found possible definitely to characterise these and possibly other 
minor constituents present in the oil with the supplies available, ^d as 
the oil does not appear to possess economic value, it was not considered 
advisable to obtain further supplies of leaves owing to the relatively high 
cost of collection. 
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BxPERIMENTAIj. 

The oil, of which 700 ces. were available Eor investigation, was found 
to possess the following constants— little variation being noticeable in 
samples of oil from different localities and collected at different periods 
of the year ; — 

djg.j = -8686 

[a]D + 14 

14691 

Acid number . . . . . . • • 

Ester value 19 

Acetyl value (including acid nu.mber and ester value) 50. 

Aldehyde content (hydroxylamine method) 12 per cent. 

(expressed as nonylic aldehyde). 

The oil 600 ces. was washed with — 

(a) Dilute NaoCOg solution. 

Nonoic acid (1 c.e.) was recovered and identified (as subse- 
quently described). 

(b) 4 per cent. NaOH solution. 

A trace only of phenolic bodies was recovered. The smell 
strongly suggested eugenol, but a few crystals were 
slowly deposited on standing. 

After washing, the oil was submitted to hydrolysis ])y relluxing with 
dilute alcoholic sodium hydroxide solution. From the alkaline liquor 
after removal of the oil, isovaleric and nonoic acids were obtained, 
separation being effected by fractional distillation of the ethyl esters. 
Isovaleric acid was identified by means of its characteristic silver salt 
(Ag=:51-5 per cent.), and nonoic acid was identified by means of 
analysis of its silver and barium salts. (Found Ag = 4()4 per cent. 
Ba = 304 per cent.) 

The amide of the acid prepared in the usual way, melted at 99*5° C. 

The oil recovered from the hydrolysis \vas next treated with a 
solution of sodium sulphite and sodium bicarbonateh A voluminous 
deposit of the sulphite compound soon filled the liquid, the separation 
of which from unchanged oil presented considerable difficulties. The 
crystals were finally collected on the filter, pressed free as far as possible 
from liquid impurities and then washed with ether. The crystals, on 
decomposition in the prescribed manner with sodium hydroxide, gave a 
liquid iiossessing the physical constants of nonyl aldehyde. 

= -8290 = 1-4300 

b.p. 195°-197° C, (Foiuid C. = 75-6 11 = 12-5) 

Oxidation with acetone permanganate gave nonoic acid (identilied 
as recorded above). 

The semicarbazone prepared in the usual manner had a somewhat 
low^ melting point (95° C. in lieu of 100^ 0.), indicating a somewhat 
impure nonyl aldehyde, a result in agreement with the recovery of a 
small amount of unidentified liquid, presumably a ketone, which had not 
been attacked, from the acetone permanganate oxidation. 

The sulphite liquor, obtained after removal of the crystalline nonyl 
aldehyde compound, was washed with ether and carefully decomposed 
with sodium hydroxide. A very small quantity of liquid separated, 
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which possessed the strong smell of citral. Although too small to identify 
in the usual way, it gave the char aet eristic colour reaction of citral on 
treatment with benzidine acetic acid solution^, and tliere could be little 
doubt of its identity with citral. It is possible that the occurrence of 
citral in minute quasitities in the oil was due to the presence of a few 
small immature fruit attached to the leaves used for the original steam 
distillation, citral being the important constituent of the rind of citrus 
fruits. 

The oil, 400 ccs. free from aldehydes, was then fractionally distilled 
under diminished pressure, the following fractions (with several inter- 
mediate fractions) being ultimately obtained. It was found impractic- 
able to push the fractionation of higher fractions too far owing to 
pronounced loss due to resiniti cation. Fractions (a), (&), and (d) were 
finally distilled over metallic sodium: — 

(a) 250 CCS. b.p. 155° C. 

d,5.5 -865 [a]x> = +27 

1-4658 

This fraction, which comprised the bulk of the oil, consisted of 
d-a-pinene. 

The nitrosyl chloride melted at 104^^ C., and on oxidation piiionie 
acid (melting point of semicarbazone 200° C.) was obtained. 

No evidence was obtained of the presence of ^-pinene. 

{b) 15 CCS. b.p. 173°-178° C. 

da5.5 *8529 [a]o + 1 

nIs 1-4780 

This fractionation was stable to Beckmann’s chromic acid mixture 
in the cold, thus indicating the absence of terpinene. No solid deriva- 
tives could be prepared — dipentene was- suspected, but the characteristic 
(Tystalline tetrabromide could not be obtained and the amount of bromine 
combining with a portion of the fraction was less than half that theoreti- 
cally indicated for dipentene. The presence of p-cymene was confirmed 
by removal of terpene with cold permanganate and oxidation of the 
recovered oil with hot permanganate in the prescribed mannei*®, 
p-hydroxy isopropyl benzoic acid (M.P. 155"^ C.) being formed. 

P-cymene apparently comprised the bulk of the fraction, but the 
authors are of the opinion that s6me dipentene was present, although 
definite confirmation was rendered impossible owing to the small amount 
of the fraction sex)arable in a pure condition from fraction (a). The 
density of the fraction, which was lower than that either of cymene or 
])inene, confirmed this view. 

(c) 15 CCS. b.p. 220-235° C. ; 95°-100° G. 5 mms. 
djs.g *9121 Ml) = - 13 

1-6001. 

This fraction possessed a pleasant rose-like odour. It gave, however, 
the usual bromine acetic acid test for sesquiterpene and combustion 
analysis indicated some ^0-50 per cent, sesquiterpene. 
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Extraction with phthalie anhydride in boiling benzene solution 
gave only a very small quantity of acid phthalate, fx'om which was 

recovered 1 ce. of alcohol, with the following constants: 

b.p. 200-210° C. 

d,5.5 -869; [a]c =0; nIs = 1-43 

The constants suggested a primary aliphatic alcohol and in 
particular nonyl alcohol, although the density of that alcohol is -940. The 
aleoliol readily i*eaeted with phenyl isocyanate, but the melting point 
was not recorded owing to accidental loss. The results indicated that 
the oil contained only very small amounts of primary alcohols. 

The fraction recovered from the phthalate extraction possessed 
constants — 

d„.5 -923; Md = ■ - 10; N|) 14805 

The presence of linalol was indicated by oxidation with eliromie 
acid and testing' for eitral with benzidine acetic acid solution — positive 
tests (not shown by the original liquid) being obtained. 

Final attempts to extract the alcohols from the fraction with metallic 
sodium in dry ether solution gave only about 1 ce. of alcohol, probably 
linalol, while the recovered liquid still possessed the original ])ronounced 
laevo rotation and did not react with phenyl isocyanate. Combustion 
results still indicated sesquiterpene mixed with oxygenated derivative, 
but further examination was prevented by absence of sufficient material. 
(d) 15 CCS. b.p. 110-115° C. (5 mms.). 

*9236 [a], + (> 

Nsu 14940 

Combustion results indicated sesquiterpene and the bromine acetic 
acid colour reaction w^as most pronounced. 

No solid derivates could be obtained and the sesquiterpene did not 
appear identical with any known sesquiterpene. 

The authors wish to express their thanks to Mr. (J, T. White, 
Government Botanist, and officials of the Forestry Department for their 
usual courteous assistance. 


^ Compare Hibbert and Cannon, J.Am.C. Society, Vol. 6, 1924, page 121. 
-Van Eck. ‘Pbarm. Wcekbl., 1923, 60, 1204. 

Gildemeister and Hoffman, Vol. I., p. 284. 
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Notes on Some Pasture Problems of Western 

Queensland. 

By S. T. Blake, M.Sc., Walter and Eliza Hall Fellow in Economic 
Biology, University of Queensland. 

{Bead l)efore the Boyal Society of Queensland^ 26th August^ 1935.) 

The grazing lands of Queensland form one of the State’s greatest 
assets, and on their condition depends to a great extent the prosperity of 
this country. In many districts, unfortunately, these lands have 
deteriorated very considerably. The deterioration is brought about either 
by the more or less complete disappearance of edible plants or by the 
replacement of palatable species by less palatable species. In the latter 
type species of Bassia are very prevalent. This genus is widely spread in 
Queensland, and is represented by numerous species. Many of these 
assume considerable importance either as fodder plants or as weeds. 
There follow below some notes on this and some related problems gleaned 
from a field study in many parts of Queensland during the past two 
years. 

Bassia Birchii (galvanised burr or camel burr) has received consider- 
able publicity of late. Although originally described from the Longreach 
district, it is now impossible to say where was its original home. At 
present it is very widely distributed, chiefly on sandy soil or on stock 
routes. Only very rarely has it been noticed invading black soil 
paddocks, and then only when these paddocks have been heavily over- 
stocked. 

Quite diverse opinions are held as to its palatability, but certain 
it is that in some places, even where there was abundance of good grass 
nearby, it has been readily eaten by cattle, and has been known to be 
preferred to green pigweed (Portulaca sp.). But there is no doubt that 
in denuded pastures it serves a useful purpose as a soil binder and seed 
protector. An outstanding example of this came under observation in 
the Springsure district. A paddock which had been rather heavily over- 
stocked had been invaded by the burr, which soon took complete 
possession. The paddock was then spelled, and shortly after one of the 
more useful star grasses, Chloris divaricata, made its appearance and 
gradually replaced the Bassia. The replacement is not yet complete, 
but it seems only a matter of a brief time before the burr will have 
completely disappeared, even with comparatively light stocking. 

Bassia hicornis (Goathead) is a species frequently confounded with 
galvanised burr on account of its very white appearance and rather 
similar habit. It is, however, easily distinguished by the naiTOw leaves 
common to most Bassias and the large two-spined ^^burr” (fruit). In 
B. Birchii the leaves are exceptionally broad and flat, and the fruit has 
five irregular spines, much shorter than in B. hicornis. Goathead is 
fairly abundant on the so-called '‘black soil” downs between Winton 
and Boulia, particularly near the latter town, where the over-grazed 
country has been thickly coated with sand deposited by dust storms. 
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Bassia longicuspis is a species which is likely to beeouic a very great 
pest in some districts. So far as observed at present , it is eontined^ to- 
very stony ground. It is much more woody than the preceding sp(Hn(‘S, 
and the fruits have stout rigid spines iip to 1*^ inches long. It is not 
likely to- be eaten except when very young. Near Quilpie, where it^ ivS. 
known as Pinkilla burr, it occurs- in boree country, and has spread with 
alarming rapidity within the last three years ; and it is stated that no 
horse will pass through badly-infested country. It has also been observed 
as being A^ery common west of Wintoii and near Emmet, where it has 
apparently but recently arrived. In both these areas it is associated 
with gidgee. It has been recorded from near Longreach. There seems, 
little doubt that it came from further west and may not bo truly 
indigenous in Queensland. It was first collected in Queensland in 1914, 
near Longreach. 

Bassia quinqiieciispis (roly-poly) is more noticeable on heavily 
stocked or definitely over-grazed country. It is an annual, and l)ecoin(\s. 
a nuisance from the fact that the dead plants readily become detached 
from the ground and are bowled over the ground by the wind until they 
are piled against fences or become lodged in bore-drains, wliich soon 
become blocked up. The vspecies seems almost to be confined to heavy 
soils, and like most other species is more common in the southern and 
central parts of the State than in the north. 

Of the more useful species, B. anisamnihoides and B. echmopsila 
are eharacteidstic of eaten-out Mitchell grass pavStiires of the south-west 
and central-west. They are nearly always associated with ThrclkvUlia 
procerifl'ora and Atriplex Muclleri (annual salt busli). 

These Bassias are low-growing rather succulent plants with small 
short-spined fruits, and are reported to form Avith the ThrclheUim and 
Atriplex an excellent fattening pasture. As the Bassias and Threlkeldia 
am almost indistinguishable without examination of the fruits, it is 
difficult to form any real opinion as to the forage value of the individual 
species. 

It is commonly stated that over-stocking is chiefly iTSponsible for 
pasture deterioration, and in a sense this is completely true. In times 
of severe drought almost any stocking is over-stocking. Eal)i)its,, 
marsupials, and emus play a big part in eating out existing forage, but 
there is another factor — that of seed destruction — Avhieh is frequently 
OA^erlooked, and which is largely responsible for the failure of a pasture 
to regenerate even under favourable conditions. Galahs play a major 
part in this seed destruction. Another factor is grain abortion, or failure 
to set seed. It has been no uncommon experience for the writer to 
observe apparently full heads of Mitchell grass Avhich, when exaniim^d, 
proved to contain a large proportion of aborted grain. Similar cases, 
have been observed in other grasses, notably in the genera Aristida^ 
Panicum, and Iseilema (Flinders grass). 

It is probable that this abnormality is due to the plants having 
received sufficient rain to induce flowering, but then, owing to extreme 
Imat or lack of further effective rain, the grain did not mature. It 
should be realised that rainfall averages are frequently very misleading. 

total rainfall in any given period that matters, but when 
and how that rain falls. In no district is it yet known with certainty 
what IS the minimum effective fall — ^i.e., what is the smallest fall of rain 
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wMdi will produce a definite positive response in tlie vegetation. It is, 
however, quite certain that under certain circumstances rain can do 
more harm than good. Light showers in winter, for instance, while 
insufficient to induce new growth, invariably cause Mitchell grass and 
Flinders grass to ‘^“blacken.’’ The leaf becomes distinctly dark in colour, 
crumbles when touched, and is rendered quite unpalatable. The pasture 
is thus destroyed. Good winter rains, however, pro-mote in many districts 
the growth of '‘herbage,’' which is considered a better fattening pasture 
than dry Mitchell grass. 

Another factor wdiich militates against a good recovery after a dry 
spell is the practice of allowing stock access to a pasture before what 
young growth there is has had time to become firmly established. The 
result is that these plants are destroyed before maturity, and thus there 
is no seed left to regenei'ate the pasture. 

Many of these prolfiems, including that of galvanised 1)uit, could be 
mitigated, if not completely avoided, by attention to a few points. On 
any run there are two sources of water supply — "tempoi*ary water” and 
''permanent Avater.” On most runs at least little appears to be done to 
make the maximum use of the "temporary water.” It is suggested that 
if tanks, permanent waterholes, river frontages, and the like Avere fenced 
off and stock were forced to water at the temporary holes while these 
lasted, not only would the temporary water be used to the best advantage 
but also the pasture about the permanent holes and frontages Avould be 
given a chance to recuperate, and when stock had to be removed from 
the failing temporary water they would come on to really good pasture. 

Further, if the Avater Avere pumped from the permanent sources into 
troughs there A\muld be no risk of beasts being bogged, the water would 
be cleaner, and there Avould be much less chance of the holes silting up. 
A further aid in keeping a pasture up to standard, or in improAung a 
depleted pasture where artificial soAving is impracticable is suggested as 
follows : — 

In each paddock one or more narroAV strips might be fenced off at 
right angles to the direction of the prevailing wind. The strips need 
not be very long ones, but care should be taken that they are animal- 
proof. K-Avire or netting Avould be preferable. This strip serves as a 
natural nursery, the seed being dispersed by the wind. A few such 
nurseries scattered about the run would be of immense value in keeping 
up a regular seed supply. 

In conclusion, the fact must be stressed that conditions vary so much 
in different districts that it is difficult to generalise on any pasture 
problem. For the complete elucidation of every problem, it AAmnld be 
necessary to study each district over a long period of years, and Avould 
need the close co-operation of a large number of workers, both resident 
and travelling, including ecologists, pedologists, meteorologists, entomo- 
logists, veterinarians, and practical experienced graziei^s. 
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Essential Oils from the Queensland Flora — Part 
VIII. — The Identity of Melaleucol with Nerolidol. 

By T. G. H* JoNES; D.Sc., A.A.C.I., and J. M. Harvey, B.Sc. 

(Bead before the Royal Society of Queensland, Hlh November, 1935.) 

During tlie course of tlieir investigation of the essential oils from 
Australian Melaleucas Smith and Baker^ isolated from the higher frac- 
tions of Melaleuca Smitlmi an alcohol, C^gHgoO, to which ilie name iiiela- 
leucol was given. This alcohol, from consideration of physical constants, 
was adjudged to closely resemble nerolidol, a sesquiterpene alcohol 
already known occurring in neroli oil, the oil from the fresh flowers of 
the bitter orange (Citrus Bigardia, &c.). The chemistry of nerolidol 
had not, however, been sufficiently investigated to admit of definite proof 
of the identity of melaleucol with nerolidol. During the course of an 
investigation, now in progress, of the oil from a variety of Melaleuom 
viridiflora we have isolated the same ah^ohol in considerable (quantity, 
and have been able to i^rove the identity of m(3lalmicol with norolidoL 
The name melaleucol is therefore unnecessary. 

The chemistry of nerolidol is closely connected with that of the 
isomeric alcohol farnesol, and the constitutions of these alcohols are 
represented by the following formulae : — 

OH 

1. CHj-C = CH-CHj-CHj-C = CH-CH^-CHa- i -OH = CH., 

CHg [jHg CHg 

nerolidol 

2. CHg-C = CH-CHg-CHg-C = CH-CHg-CHg-C = CH-CHgOH 

ing Asg iiHg 

farnesol 

It was demonstrated by Ruzicka that under the influence of acetic 
anhydride nerolidol is isomerised to farnesol in a manner analogous 
to the well-known linalol geraniol change, thereby losing its optical 
activity. Farnesol may be characterised by oxidation to an aldehyde 
farnesal and^ preparation of the semicarbazone. Nerolidol, similarly, 
may be oxidised by chromic acid to farnesal. We have succeeded in 
carrying out a similar series of changes with the alcohol ^ ^ melaleucol, ' ’ 
and have prepared farnesol, farnesal, and farnesal semicarbazone, 
possessing properties identical with those recorded in the literature for 
these substances. 
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EXPERIMENTAL. 

The physical constants of melaleucol isolated by ns were as follows, 
those of nerolidol being given for eomparison : — 



melaleucol. 

nerolidol (from Neroli oil). 


•8816 

•880 


1-4795 

1.4802 

b.p. 

110°C (3 mms.) 

125 (4.5 mms.) 

Wd 

+14 

12.48 


On treatment with acetic anhydride and isolation of the product 
the optical rotation was found to be nil. In order to isolate a pure 
sample of famesol the oil was hydrolysed to decompose the acetate, and 
farnesol extracted as its acid phthalate, from which farnesol was isolated 
by hydrolysis. 

The following constants were observed : — 


^ 15»5 

•8956 

NTo 

1-4901 

[“]d 

•0 


These are in close agreement with those recorded in the literature 
for farnesol. 

Oxidation of — 

(а) Melaleucol 10 grammes 

(б) The farnesol obtained above, 10 grammes, 

with chromic acid (4 grammes) in acetic acid solution gave in each ease 
a liquid possessing all the characteristics of an aldehyde. Identity with 
farnesal was demonstrated by consideration of physical constants 

[dig ,5 *891; 1-4986] and preparation of the semicarbazone M.P. 133° 0. 


^Smith and Baker, 1913: Royal Society of N.S.W., Vol. xlvii., pp. 207-208. 


R.S. — D. 



ERRATA. 

A Review of Queensland Charophyta, by James Groves, completed 
by G. 0. Allen. These Proceedings Vol. XLIV. (4), 34-59, 1934. 

Mr. Allen did not have an opportunity of reading the proofs of this 
paper. The following alterations are necessary: — 

Contents page — for H. J. Groves read J, Groves,* p. 34, 10 lines 
from bottom — for 14,000 read 15,000 ; p. 36, line 8 — for six read sixty ; 
p. 38, last line — ^for fig. 2 read fig. lb ; p. 39, top line — ^for fig. 3 read 
fig. Icj p. 39, line 24 — for fig. 4 read fig. Idj p. 39, line 28 — for fig. 5 
read fig. le; p. 39, line 30 — for fig. 6 read fig. If; p. 40, last four para- 
graphs should be arranged as on separate slip; pp. 40 and 41, key to 
species 3-18 should be arranged as on separate slip; p. 41, line 10 — for 
ccmptonii read Comptonii; p. 41, line 17 — for oligospora read oligospira; 
p. 42, line 13 from bottom — for oosporte read oospore; p. 43, line 2 — 
for Queensland, pL read Queensland PL, for 1, c read l.c. ; p. 43, line 19 — 
for fig. 7 a-c read fig. 2 a-c ; p. 44, line 12 from bottom — for Coc. read 
Soc, ; p. 45, line 4 — ^mucosa should be in italics; p. 46, line 2 — for 1 c 
read Lc. and for fig. 8 a-e read 3 a-e ; p. 46, line 3 — for Complonii read 
Comptonii; p. 47, line 13 from bottom — for 1 c read l.c. ; p. 47, line 15 
from bottom — for Microcarpu read microcarpa; p. 48, line 2 — for Those 
read Three; p. 48, line 10 — for Orientalis read orientalis; p. 48, line 
12 — for 1 c read Le. ; p. 48, line 27 — ^for FurcMa read furcata; p. 48, 
line 2 from bottom — for Myriatricha read myriatricha; p. 49, line 1 — 
for 1 c read Lc. ; p. 49, line 21— for Bifusa read diffusa; p. 49, line 23 — 
for 1 c read Le. ; p. 49, line 2 from bottom — for Cristata read crisiaiu; 
p. 50, line 2 — for 1 c read Lc. ; p. 50, line 8 — ^between crest and membrane 
insert a semicolon ; p. 51, line 13 — ^for 1 c read Lc. ; p. 51, line 19 from 
bottom — for hookeri read Hookeri; p. 51, line 16 from bottom — for 1 e 
read Lc. ; p. 52, line 2 — ^for Ihoizkyi read Lhotzkyi; p. 52, line 21 — 
for 1 e read Lc. ; p. 52, line 15 from bottom — for septenrionalem read 
septentrionalem ; p. 53, line 20 — ^for stwartii read Siuartii; p. 53, line 7 
from bottom— ior stuartii read Stmrtii; p. 55, lines 8 and 9 — for Iraunii 
read Bmunii; p. 56, line 9 — for preissii read Preissii; p. 56, line 21 — 
for preissii read Preissii; p. 57, line 15 from bottom^ — for Sipulodes 
read Stipulodes ; p. 57, line 14 from bottom — for DiPiX)STA0Has. Corticla- 
cells read Diplostichx®. Cortical-cells; p. 58, line 21 — ^for 1 c read Lc, ; 
p. 59, line 19 from bottom — for Prodomus read Prodromus ; p. 59, lines 
11 and 12 from bottom should be transposed ; p. 59, line 7 from bottom — 
for Act, read Act.; p. 59, line 2 from bottom — insert inverted commas 
before Australasian. 
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(PAGES 40, 41.) 

KEY TO CEETAIN SPECIES OP KITELEA. 

Gymno<;ephalous (young fruiting heads not 
enveloped in mucus). 

Eays at second forking of branehlet usually 
2-3 (rarely 4), the rays at each forking 
usually conspicuously unequal. Apical cells 
shortly conical . . . . . . . . N. phmdoteles. 

Bays at second forking of branehlet 4 or 
more, the rays at each forking usually about 

equal. Apical cells long, conical . . . . 4. AT. pseudo-flahellaia. 

Gloeoeephalous (young fruiting whorls enveloped 
in a cloud of mucus), 

Homceomorphous (having the fruiting whorls 
similar to the upper sterile whorls). 

Branehlets usually 3-times forked . . . . 5. N. mucom. 

Heteromorphous. Branehlets of fruiting 
whorls much shorter than those of the 
sterile whorls and usually forming definite 
clusters. 

Branehlets twice forked, 3-5 rays at each 
forking; oospoi*e 310-350 fJi long, 
membrane ^ ^ thickly dotted with small 
acute elongated spines ^ ^ . . . . . 6. A. l&ptosomau 

Branehlets usually 3-times forked; fertile 
whorls often forming small spherical 
heads. Oospore e. 300 long, membrane 
finely granulate . , . . . . . . 7. N, Comptonn. 

Dactyls (or some of them) much abbreviated. 

Uppermost node of branehlets almost always 
sterile . . . . . . . . . . Brcbdhydactylce. 

Upper cells of coronula not conspicuously 
elongated. 

Oospore membrane reticulate. 

Oogonia solitary. Dactyls some abbreviated, 
some elongated . . . . . . . . 8. A. oUgospira, 

Oogonia clustered (2-3). Dactyls usually 

all abbreviated and divergent . . , . 9. AT”. mi>croearpa. 

Oospore membrane tuberculate, Dactlys 

some abbreviated, some elongated . . 10. N. onmtaUs. 

Upper cells of coronula (or some of them) 

conspicuously elongated. 

Oogonia clustered. Dactyls all abbreviated 

and divergent. Membrane reticulate . . 11. N. furmta. 

Dactyls all (or mostly) 3-6 celled PLUEICELLULATiG. 

Dioecious. 

Branehlets many (3-5) times forked. 

Ultimate cell of dactyl J;; cylindrical at 

base, acuminate at apex . . , . . , 12. AT. myriotrioha’. 

Sterile branehlets simple or once or twice 

forked, fertile 1-3 times forked. 

Sterile and fertile whorls i alike, the fertile, 
not forming dense heads. Ultimate cells 

of dactyls conical . . 13. AT. difusa. 

Sterile and fertile whorls dissimilar, the 
fertile forming ± dense heads. 

Oospore large (300-380 long) with very 
strong prominent ridges; membrane 
thick and decorated with tubercles . . 14. AT”, cristata. 

Oospore small (200-270 ft long) ; membrane 
reticulate; fertile heads in mucus. 

Fruiting whorls forming small dense very 
gelatinous heads. Ultimate cells of 
dactyls cylindrical, obtuse . . ^ . . 15. A7. 

Fruiting whorls forming comparatively 
loose heads. Ultimate cells of dactyls 
fi tapering, acute . . . - • • 16, AT", tasmonica- 

OoBpore very small (160-180 ft long) ; five 

ridges. Mucus not conspicuous . . . . 17. A7. 

Monoecious . . . - . . . . • • - • 18. AT. Hook^, 




The Royal Society of Queensland 


Report of Council for 1934 « 


To the Members of ike Royal Society of Queensland. 


Your Council lias pleasure in submitting its report for the year 
1934 . 

The f rst meeting of the year was the fiftieth anniversary of the 
inauguration of the Society, and a suitable programme was arranged 
for the occasion. Dr. C. F. Marks and Mr. J. H. Simmonds, who, with 
Mr. H. Try on, were the only foundation members still alive, were 
unanimously elected Honorary Life Members. 

Eleven original papers were accepted for publication in the 
Proceedings, and nine of these were actually read at ordinary meetings 
of the Society. 

During the year the following lectures were delivered: — Dr. P. W. 
Whitehouse on ‘‘Some Geological and Geographical Problems of' Central 
Australia'’; Professor L. S. Bagster on “Heavy Water and the New 
Hydrogen”; Dr, L. G. Miles on “Some Recent Advances in Plant 
Genetics and Cytology”; Mlss Ursula McConnell on “The Place of 
Drama and Ritual in Wikmimkan Society”; and Dr. J. Legg on “Tick 
Fevers (Piroplasmic Diseases) of Cattle in Queensland.” 

One evening was devoted to a discussion on the discovery and 
natural history of Moreton Bay, the leading speakers being Professors 
Cumbrae Stewart and Richards, and Messrs. J. Simmonds, H. A. 
Longman, and C. T. White. 

Your Council takes this opportunity of thanking those who assisted 
in the above phases of the Society's work; those who provided the 
numerous exhibits which were displayed for the interest of members; 
the University of Queensland for housing the library and providing 
accommodation for meetings ; and the Assistant Librarian of the 
University, Miss Mclver, for superintending the lending of periodicals 
from the Library. 

The resignation of Mr. L. F. Hitchcock, Honorary Librarian of the 
Society, was received at the end of the year, and the Council wishes to 
place on record its appreciation of his services to the Society during 
his term of office. 

Again the Council reminds members that the Government subsidy 
has been withdrawn, and that the whole of the income is from subscrip- 
tions, and trusts that all members will endeavour during the year to get 
as many new members as possible, particularly from among professional 
workers who depend for their livelihood on a knowledge of science and 
scientific methods. It must be stressed that practically the whole of the 
income is utilised in the publication and distribution of the Proceedings. 



vr. 


ABSTBAOT OF I'BOOEBDINGS. 


Prof. H. C. Richards and Mr. E. W. Bick represented the Soeiety 
at the A.N.Z.S. meeting which was held in Melbourne in January, 1935. 
At this meeting the following five members of the Society were the 
Presidents of their respective sections : — Prof. R. W. Hawken, Engineer- 
ing and Architecture; Mr. J. B. Brigden, Economies, Statistics, and 
Social Science ; Dr. J. V. Duhig, Medical Science and National Health ; 
Prof. J. K. Murray, Agriculture and Forestry ; and Dr. D. A. Herbert, 
Botany. 

The membership roll consists of 3 honorary life members, 6 life 
members, 4 corresponding members, 179 ordinary members, and 4 
associate members. During the year there were 6 resignations, one name 
was removed from the list under Rule 15, and 23 new members were 
elected. It is with deep regret that the death is reported of Professor 
Sir T. W. E. David, P.R.S., and Professor B. D. Steele, P.R.S., both 
of whom were old and valued members of the Society. 

There were ten meetings of the Council during the year, the 
attendance being as follows : — L. S. Bagster, 6 ; E. W. Bick, 8 ; W. H. 
Bryan, 10 ; R. W. Cilento, 0 ; D. A. Herbert, 7 ; L. F. Hitchcock, 9 ; J. S. 
Just, 9; H. A. Longman, 4; F. A. Perkins, 10; H. C. Richards, 7; R. 
Veitch, 8 ; J. Vickery, 7 ; C. T. White, 6. 

In terms of the amendment of Rule 19, Prof. H. C. Richards, Senior 
Member of the Council, automatically retires, but will be eligible for 
re-election in 1936. 

J. S. JUST, President. 

F. A. PERKINS, Hon. Secretary. 



THE ROYAL SOCIETY OF QUEENSLAND. 
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^ This represents only part of the cost of publishing 1934 volume. 

Examyied and found correet. 

A. d, M. BTONEY, B.E.E,, Hon. Auditor. E. W. BICK, Hon. Treasurer. 
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Abstract of Proceedings, 25th March, 1935. 

The Annual Meeting of the Society was held in the Geology 
Department of the University at 8 p.m. on Monday, 25th March. The 
President, Mr. J. S. Just, occupied the chair, and about forty members 
and visitors were present. Apologies were received from His Excellency 
the Governor, Drs. Bradfield, Duhig, and Graham Brown, and Messrs. 
Gurney, Gipps, Biek, and Morton. The minutes of the previous meeting 
were read and confirmed. Messrs. R. S. Mitchell, B.Se.Agr., and T. H. 
Strong, B.Se.Agr., for ordinary membership, and Miss L. Archibald for 
associate membership were proposed by Mr. Perkins and Dr. Herbert 
pe following were unanimously elected ordinary members of the 
Society:— Miss Ursula McConnell, M.A., Drs. Clifford Croll, Grahame 
Brown, and C. Thelander, and Messrs. J. Mann and St. G. Thorn. 

The Annual Report and Balance-sheet were adopted. 

. Tlie foUowing officers were elected for 1935 -.—President, Mr R 
Yeitch; Vice-Presidents, Mr. J. S. Just and Professor J. K. Murray- 
Hon. Treasurer, Mr. E. W. Biek; Hon. Secretary, Mr. F. A. Perkins - 

O’Connor; Hon. Editors, Drs. W. H. Bryan 

n. n Professor L. S. Bagster, 

^ E. a Marks, Mr. H. A. Longman, Dr. J. Vickery, and Mr. C. T. 
White ; Hon. Auditor, Mr. A. Storey. 

Mr. _J S. Just delivered his Presidential Address entitled “The 
Commercial Application on Scientific Research.” 

A vffie of thanks to the retiring President,’ moved by Mr. Hender- 
son and Professor Murray, was carried by acclamation. 

F. A. PERKINS, lion. Secretary. 

H 

Abstract op Proceedings, 23ud April, 1935 . 

Ordinary Monthly Meeting of the Society was held in the 

Theatre, on Tuesday, 23rd April, at 8 p.m. The 
President, Mr. R. Veitch, occupied the chair, and about twentv members 
and visitore were present. Apologies were received from Drs. Bryan and 
Grahame Brown, ^d Mr. Weddell. The minutes of the previous meet- 

T TT Mitchell, B.Sc.Agr., and 

T H. Strong B.Sc Agr., and Miss L. Archibald, B.Sc., were unanimously 
elected members of the Society. 

exhibited (a) The fossilised vertebra of a 
large fish, which had been found by Mr. John Struby in a seweraee 

f Brisbane, at\ 

distance of 40 feet from tbe shaft. When removed from the matrix, the 

suggested a Teleost of at least 5 feet in length, 

pTb / was suggested, but the 

condition of the fossil was similar to that in certain tertiary fishes, (d) 

collected by Mr. R. Frost at King’s 
so The preservation in almost perfect condition of 

a bone had surprised Mr. Frost, who had collected 
many ot the large extract marsupials and reptiles from Diprotodon beds. 

Mr. F A. Perkins exhibited living glow-worms coUected in a cave 

belonging to the genus Aracknocampa, and had 
Waitomo, New Zealand, and Bundanoon. 
riw w ^ numerous on the roof and walls of the 

cave, Dnt only those in the darkest corners were glowing. A pair of 
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adults collected on the roof of the cave were also exhibited- They 
agreed very closely with the description of the New Zealand species 
Arachnocampa luminosa Sk., differing only in the colour pattern of the 
thorax. In A. luminosa the thorax is black or very deep brown, with a 
median yellow stripe, whereas the specimens exhibited had a pale-brown 
thorax, and no yellow stripe. An examination of a longer series would 
probably prove that the Numinbah species was A, luminosa. Mr. 
Longman, in discussing the exhibit, mentioned that he had found 
similar glow-worms under a ledge at the foot of Mount Lindsay about 
twelve years ago. 

Mr. W, T. E/obertson read a paper entitled ' ' The Significance of a 
pH Putrefactive Grade Test in Bacteriological Water Analysis.^’ The 
so-called ‘'pH putrefactive grade tesf in water supply bacteriology 
shows itself superior to the routine lactose bile salt broth test in the 
detection of members of the Coli-Aerogenes group and other putrefactive 
bacteria. Test to be strictly one of forty-eight hours’ duration for 
grading purposes. Waters may be graded according to the absence or 
presence of the various lactose fermenters per media of an adjusted 
lactose broth, and a pH reading after forty-eight hours’ incubation at 
37° C. Claims put forward in respect to investigations embodying 
test: — («)) Grading waters as to potability; (6) cheeking purification 
effect both in respect to filtration and chlorination; (c) cheeking 
potability of raw waters where treatment is being considered. 

Dr, D. A. Herbert read on behalf of Mr. E. C. Tommerup, M.Sc., 
a paper entitled “Some Plant Geological Studies in South-Eastern 
Queensland.” The paper was an account of the distribution of forest 
trees and their associations in South-Eastern Queensland, special atten- 
tion being paid to the influence of environmental factors. The geology, 
soils, and topography of the areas was considered in detail, and recom- 
mendations for forest management and utilisation suggested. The paper 
was discussed by the President, Dr. Herbert, and Mr. Gipps. 

P. A. PERKINS, Hon. Secretary. 


Abstract of Proceedings^ 27th May, 1935. 

The Ordinary Monthly Meeting of the Society was held in the 
Geology Lecture Theatre of the University, on Monday, 27th May, 1935, 
at 8 p.m. The President, Mr. R. Veitch, occupied the chair, and about 
thirty members and visitors were present. The minutes of the previous 
meeting were read and confirmed. Mr. A, R. Riddle was unanimously 
elected a member of the Society. 

The main business of the evening was an address by Dr. M. Wliite 
entitled “Some Modern Aspects of Nutrition.” 

The lecturer dealt mainly with those more recent developments in 
animal nutrition with an economic rather than a purely biological 
interest. 

After outlining the events which brought about the present intensive 
cultivation of types, the theme of feeding for maximum production was 
discussed. 

The chief outcome of modern research in nutrition has been the 
solution of many “deficiency disease” problems which had previously 
made economic production impossible. 
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These so-called deficiency diseases are marked physiological reactions 
in the animal when insufficient amounts of certain nutrients are supplied 
in the diet. 

Though these deficiencies are chiefly of minerals and vitamins, the 
problem of special protein deficiency also occurs. 

A virtual type of deficiency is found in animals which have been so 
selectively bred for production that the ability to produce exceeds the 
powers of assimilation. This is common in very well bred dairy cows. 
So much lime, phosphorus, and protein is voided in the milk that even 
a high level of concentrate feeding does not prevent the animal from 
robbing her natural stores to meet the demand. Unless a libex*al amount 
of concentrates is fed and the breeding regulated serious disturbances, 
resulting in disease, abortion, and possible sterility ensue. 

Marked lime deficiency in a diet is soon reflected in the second 
generation. Weak or still-born offspring is common, and in the second 
or third reproduction abortion supervenes. Ordinary powdered lime- 
stone, bone-meal, of wood ashes remedies the fault. 

Phosphate deficiency has a number of manifestations. Inability to 
fatten, brittle bones, rickets, poor digestion, and, in advanced cases, 
unnatural craving for bones, wire, tins, &e., are almost invariably 
ascribable to phosphate deficiency. Almost any phosphate will check 
these symptoms, but bone-meal is the only one which cures the specific 
craving for offal. 

Iron deficiency is uncommon, but anasmia in young pigs is occasion- 
ally reported. In Queensland this trouble only occurs in ultra-clean 
sties. Relatively large doses of iron salts are required to restore health, 
but a trace of copper with the iron reduces the dosage to a fraction of 
a milligram daily. 

The discovery of thyroxin — an iodine containing protein degrada- 
tion product— induced a world-wide application of potassium iodide to 
livestock problems. It is quite safe to say that the expensive iodide 
foods advocated were without additional value. Iodine deficiency is very 
rare. Hairlessness and goitre in pigs are almost too rare to bear mention. 

The extensive use of sulphur in concentrates has little or no scientific 
data to recommend it. There is, however, a real need for combined 
sulphur in protein form. Sulphur containing proteins exert a beneficial 
effect on wool production. In Australia evidence of this is being 
obtained from merino sheep studies, and its commercial value is 
undoubted. 

The question of vitamins, though of great importance, has been 
oyerstressed in most published works. In practice adequate supplies of 
vitamins are obtained if wholesome sources of the major food gro\ip>s 
ap used. In young animals deprived of their natural upbringing, 
vitainin deficiency is the main precursor of ill-health and susceptibility 
to disease. AU green foodstuffs, cereals, roots, and well-stored hay are 
valuable sources of vitamins, and, in general, where these are unobtain- 
able, starvation problems are more important than vitamin deficiency. 

In summing up the knowledge of ''deficiency diseases’" it is found 
that those foodstuffs which contain the widest range of limiting essentials 
unquestionably are the best. The high lime, phosphate, iron, sulphur, 
vitamin, and protein content of lucerne, for example, has made Argentina 
the pre-eminent beef cattle country of the world. 
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A vote of thanks, moved by Mr. Hines and supported by Drs. 
Vickery and Marks, and Messrs. White and Gurney, was carried by 
acclamation. 

F. A. PERKINS, Hon. Secretary. 


Abstract of Proceedings, 24th June, 1935. 

The Ordinary Monthly Meeting of the Society was held in the 
Geology Lecture Theatre of the University, on Monday, 24th June, at 
8 p.m. The President, Mr. R. Veitch, occupied the chair, and about 
thirty members and visitors were present. Apologies were received from 
Dr. Bryan and Messrs. Kemp and Longman. The minutes of the 
previous meeting were read and confirmed. 

A paper entitled ''A Suggested Co-enzyme Hypothesis for the 
Ripening of Fruits by Ethylene Gas Treatment,'’ by L. J. Lynch, 
B.Sc.Agr,, was communicated by Dr. Herbert. From the purely physical 
aspect the effect of ethylene may be twofold. It hastens the production 
of the normal ripe colour in such fruits as the banana, pineapple, and 
tomato, while internally it brings about other changes in texture, flavour, 
and degree of sweetness or other characteristic of the edibly mature 
condition. This internal effect, however, is not produced in all 
ethylenized fruits, and it is a peculiarity of citrus fruits that no internal 
ripening occurs as a result of commercial gas treatment. Pre-ripe 
bananas will not ripen in the absence of oxygen, despite the presence 
of ethylene in appropriate concentration, and the ripening of bananas 
which have passed the pre-ripe stage is not necessarily accelerated by 
traces of ethylene. It is deduced that ripening is a respiratory 
phenomenon, the intensification of which provides energy for an accelera- 
tion of metaliolism, which in turn cuts down the length of the pre-ripen- 
ing semi-dormant phase of the fruit. It has been shown that ethylene 
is capable of hastening the ripening of fruits or of certain tissues of the 
fruit only when those fruits or tissues contain oxidising enzymes, and 
it would appear that the gas exerts its effect through oxidising enzymes. 
It is claimed that ethylene plays the role of co-enzyme together with 
the oxidising enzymes not only in the artificial process, but in the natural 
ripening of fruits. If this hypothesis is correct, one should be able to 
predict whether fruits are or are not amenable to artificial gas ripening. 
Fruits containing oxidases, either as laccases or as peroxidases distributed 
evenly throughout their tissues, should respond entirely to gas treatment. 
The paper was discussed by Dr, Vickery, Professor Bagster, Mr. Hines, 
and Dr. Herbert. 

The main business of the evening was a lecture entitled ^ ' The Origin 
of the Alphabet," by Professor Cumbrae Stewart, D.C.L. 

The introduction of the alphabet into Europe is ascribed by 
Herodotus to people whom he calls ‘^Phoenicians," from Tyre in Syria. 
Without accepting all that he says of the circumstances of the introduc- 
tion, we may accept his account as true in thg main. 

The similarity of the Greek and Roman alphabets points to a 
common origin, while the name “ alphabet adopted by both Greeks and 
Latins, as well as the names of the letters themselves, are generally 
accepted as conclusively proving a Semitic origin. 

The Carthaginians, colonists from Tyre, used letters recognised as 
Semitic, and the Carthaginians described themselves as “Canaanites," 
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a mixed race with Semitic culture. The discovery of the Moabite stoue 
in 1868 afforded definite proof of the similarity^ of the letters used in 
Moab in 840 b.c, and the European letters. This is seen from a table 
showing the Greek and Moabite stone alphabets. In 1929, at Bas 
Shamra, on the coast north of Tyre, clay tablets were found giving 
indications of similar writing of a date fixed provisionally about 1350 
B.C., the writers of which represented themselves as coming from the 
country between the Dead Sea and the Gulf of Akabah. In 1932-3 
excavations at Tel el Duweir, about 30 miles from Jerusalem, resulted 
in the finding of a ewer by Mr. J. L. Starkey, which he dated as about 
1280 B.c. On it was writing in the earliest form of Semitic letters, closely 
resembling the old Hebrew found on Judman coins of the Second Century 
A.D. A slide of the inscription was shown. The Semitic origin of the 
alphabet from this and other indications seems established. But whence 
came the proto-Semitic script? Various theories have been propounded. 
In 1906, Flinders Petrie found an inscription at Sarabit, in Sinai, which 
has raised the question of the origin of the Semitic alphabet. Gardiner, 
in a paper read before the British Association in 1915, contended that, 
not later than 1500 b.c., there existed in Sinai on Semitic soil a form of 
alphabetic writing. Gardiner contended that this writing was modelled 
on Egyptian heiroglyphics. In the twenty years since Gardiner’s view 
was published much fresh evidence has been found concerning the south 
Semitic of Southern Arabia and the Red Sea. This area, knowm to the 
Egyptians as the Divine land of Punt, and visited by them as early as 
2770 B.C., produced a race capable of inventing an alphabet. Their 
early civilisation has not yet been examined. The recent discovery of 
an Indus civilisation, perhaps older than Egyptian, may lead to data 
from which the ultimate origin of the alphabet may be determined. At 
present all that can be done is to state the discoveries which have 
established the proto-Semitic alphabet. 

A vote of thanks, moved by Mr. 11. Tryon, was carried by 
acclamation. 

F. A. PERKINS, Hon. Secretary. 


Abstract of Proceedings, 22nd July, 1935. 

The Ordinary Monthly Meeting of the Society was held in the 
Geology Lecture Theatre of the University on Monday, 22nd July, 
at 8 p.m. The President, Mr. R. Veitch, occupied the chair, and 
about 110 members and visitors were present. Apologies were received 
from Dr. Herheii: and Mr. Harding Frew. The minutes of the previous 
meeting were read and confirmed. 

The main business of the evening was a very interesting lantern 
lecture on the habits and biology of spiders by Dr. J. Baum. Miss 
Ursula McConnell, Messrs. Gipps, Sylow, Hines, Nix.on, Nebe, and 
Dr. Turner took part in the discussion which ensued, and a vote of 
thanks, moved by Messrs. Longman and Barker, was carried by 
acclamation. 


P. A. PERKINS, Hon. Secretary, 
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Absteact op Proceedings, 26th August, 1935, 

The Ordinary Monthly Meeting of the Society was held in the 
Geology Lecture Theatre of the University, on Monday, 26th August, 
at 8 p.m. The President, Mr. Veitch, occupied the chair, and about 
forty members and visitors were present. Apologies were received 
from Professor Murray, Mr. J. F. Bailey, and Dr. Bryan. The minutes 
of the previous meeting were read and confirmed. 

Dr. A. Jefferis Turner, P.E.B.S., read a paper entitled ''New 
Australian Lepidoptera.^^ This contribution contains the description 
of twelve new genera and nearly fifty new species belonging to various 
families, ranging from the Saturniadfe to the Gossidce, but more than 
half the species are Nociuidie, Most of them were collected by Mr. W. B. 
Barnard, Mr. E. J. Dumigan, Mr. AV. Froggatt, Mr. G. Lyell, Mr. 
T. J. Campbell, and several local collectors, Mr. F. J. Dodd of Kuranda, 
Mr. J. Macqueen of Millmerran, Dr. B. L. Middleton of Murrurundi, 
and Mr. H- Nicholas of Scone. For the study of oux; Lepidoptera local 
collectors such as these will prove most valuable. Even in comparatively 
well collected localities there have been unexpected discoveries, and in 
any untouched district a rich harvest of new species will be found by 
anyone who will look for them. 

A paper entitled "Contribution to the Queensland Flora, No. 5,, 
was read by Mr. C. T. White. Since the publication of the previous 
contribution (Proe. Roy. Soc. Queensland, Vol. XLI., pp. 139-143, 1929), 
some important collections of Queensland plants have come into the 
hands of the author for determination. Outstanding among these is 
the collection made by Mr. L. J. Brass in North Queensland in the early 
jnonths of 1932. Mr. Brass’s work was subsidised by the Arnold 
Arboretum of Harvard University, U.S.A., and among the material 
collected and here described from this large collection is an apparently 
undescribed genus of Hcniandiaccce^ and members of the genera 
Coronanthera (^Gesneraceoe) (New Caledonia) and Dimor'pJwcalyoo 
{EtiphorhiacecB) (Malaya), previously unrecorded as Australian. A 
particularly interesting find was Ostrearia (Hamamelidacem) , of which 
flowers were previously unknown. 

New species in the Brass and miscellaneous collections are described 
in the followdng genera: — Ilibherfiai^ Garcima, Pittospanm, Sida, 
Melicopey Arytera^ Miscliocm^puSy Vigna^ Ceratopetahim^ Backlimsiaj 
RhodomyrtnSy Tolyscias, Symplacos, Randia, Wendlandia, Lucunm^ 
Linociera, Parsomia, Tylophora, Fagrm, Ipomma, Coronanthera, Pros- 
imitheray Palmeria, Endiandra, Pimelea, Lor^anfhus, Korthalsellu,. 
Dimorphocalyx, Pliyllanthxis, Dendrobhim, Eulophia, Bacularia. 

A description of a new KortJmlsella (Loranthacece) ^ by Mr. W. F. 
Blakely, is included. 

A paper entitled "Essential Oils from the Queensland Flora,” 
Part VI., Eremocitrus glauca, by L. F. Hitchcock, M.Sc., and T. G. H. 
Jones, D.Sc., was tabled. Eremocitrus glaucOj the wild kumquat, is a 
small to medium-sized tree, abundant in parts of New South Wales and 
Queensland, the leaves of which on distillation were found to yield 04 ^ 
per cent, of an oil of pleasant odour, but showing little resemblance 
to oil of lemon. The oil was found on examination to consist of 60 to 70 
per cent, of doc-pinene, with nonyl aldehyde 12 per cent, and sesqui- 
terpene as important minor constituents. Other substances present in 
very small amounts were nonoic acid, isovaleric acid, and p-cymene,. 
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linalol, traces o£ citral, and phenolic bodies. It is not considered that 
the oil possesses any commercial valne in view of its constituents and 
the relatively high cost of collection. 

A short paper entitled ''Notes on Some Pasture Problems of 
■Western Queensland/’ was read by Mr. S. T. Blake, M.Sc. Among the 
Queensland species of Bassia there are several weeds and several plants 
of apparently excellent fodder value. Of the former, B, Birchii (gal- 
vanised burr or camel burr) is practically confined to stock routes and 
over-grazed sandy land. It serves a useful purpose as a soil binder and 
as a lodging place for seed. If such country is rested useful grasses 
appear and gradually replace the burx. 

B. longicuspis (Pinkilla burr) favours stony ground. It is 
associated with boree {Acacia homalaiyhylla) near Quilpie, and with 
gidgee {Acmia Cambagema) where seen elsewhere. If allowed to 
spread it will probably be a far worse pest than B. Birchii. 

B. bicomis appears to be ecologically equivalent to B. Birchii^ but 
does not appear to spread so rapidly, nor does it grow so thickly. It 
has a much more restricted range. 

B. quinqKecuspis (roly poly) is a pest in so much that in its old 
stages it is not eaten and the dead plants block up bore drains and 
damage fences. 

Of the more useful species, B, anisacanthoides and B. ecMnop$ila 
are characteristic of eaten-out Mitchell grass pastures of the South-West 
and Central West. They are almost always associated with Atriplex 
Mi(,elleri (annual salt bush) and Threlkeldia proceriflora. All (or 
nearly all) species appear to be eaten more or less, at least when very 
young. Attention is drawn to the fact that seed-eating birds, particu- 
larly galahs, are very largely responsible for seed destruction, and 
so limit the chances of pasture regeneration by natural means. It 
is further pointed out that rain is not necessarily beneficial, and in 
some cases it is definitelly harmful, causing blackening. It is also shown 
how a potential pasture may be destroyed by stocking it too soon. A 
means of water and forage conservation is suggested by fencing oflE 
"permanent” water supplies and utilising to the utmost the temporary 
supplies, while a semi-natural scheme of pasture regeneration by fencing 
off small plots to act as natural nurseries is also proposed. 

These papers were discussed by Dr. Herbert and Messrs. Gipps and 
Just. 

The main business of the evening was a very interesting address 
by Dr. P. G. Holdaway on "Standard Laboratory Colonies of Termites 
for Testing Timber for Termite Resistance.” In this address, which 
w^as illustrated by lantern slides, Dr. Holdaway gave a full account of 
the difficulties associated with the problem, and how they had been 
^ overcome. 

A vote of thanks moved by Dr. Turner and supported by Messrs. 
Weddell, Tryon, Perkins, and Blake was carried by acclamation. 


P. A. PERKINS, Hon. Secretary. 
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Abstract op Proceedings, 3rd October, 1935. 

The Ordinary Monthly Meeting of the Society was held in the 
Geology Lecture Theatre of the University, on Monday, 3rd October, at 
8 p.m. Dr. Herbert occupied the chair, and about forty members and 
visitors were present. Apologies were received from Messrs. Veitch, 
AVhite, Kemp, Biek, and Blake. The minutes of the previous meeeting 
were read and confirmed. The chairman drew attention to the recent 
death of Mr. A. G. Jackson, one of the oldest members of the Society 
and hon. lanternist for many years. A motion expressing sympathy 
with Mrs. Jackson and family was moved by Messrs. Bailey and 
Bennett, and carried. 

Dr. W. H. Bryan exhibited scoriaceous lava and volcanic bombs 
(including both the bipolar rotational and breaderust varieties) recently 
collected from the lip of .the crater of the extinct volcano, Mt. Le Brun 
(Coalstoun Lakes), in the Burnett district. The perfect and as yet 
unmodified form of the volcano, together with the great amount of 
relatively unweathered superficial slaggy material still lying upon the 
surface, show clearly that the volcano was in eruption in geologically 
recent times. This conclusion is supported by the fact that lava streams 
have flowed down the present valleys of Barambah Creek and several 
of its tributaries. Dr. Marks and Messrs. Bennett and Gipps commented 
on this exhibit. 

Mr. W. G. Wells explained some of the characters of the cotton 
fibres which have to be considered in cotton-breeding, and demonstrated 
by means of samples of cotton, instruments, and lantern slides, the 
methods used in studying them. The discussion indicated how not only 
must the cotton-breeder supply epttons which will yield satisfactorily, 
but which will also produce fibre suitable for the requirements of the 
cotton-spinning machinery. 

Mr. J. S. Just delivered an address entitled '‘The New Gaseous 
Discharge Electric Lamp.'’ After briefly outlining the early discoveries 
of electricity, and tracing the progress of electric light from the first 
example exhibited before the Royal Society in London about 220 years 
ago until the present gas-filled filament lamp was developed, Mr. Just 
showed how these experiments influenced the development of the modern 
gaseous discharge lamp. He explained that the physicist's "electron" 
and "ion" theories had considerably enlarged our knowledge of 
electricity beyond the application of Faraday's electromagnetic induc- 
tion discoveries, and which had previously constituted such a large part 
of what we knew as electrical engineering. The added knowledge of 
the atomic nature of electricity, coupled with Stoney's discovery of the 
electron, enables a more complete study of electrical discharge in gases. 
In such discharges the mass of the negatively charged particle (or 
cathode ray) was calculated to be 1/1850 of the mass of the then lightest 
known, atom, hydrogen. Rutherford further isolated new particles called 
"Beta rays," and proved that the speed of these rays was approximately 
186,000 miles per second, or the speed of light. The electrical discharges 
within gaseous-filled tubes take different forms, and are influenced by 
the pressure of gas as well ^ the distance between the electrodes, being 
dependent upon the number of gas molecules in the path between the 
electrodes. 
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Mr. Just pointed out that during the discharges the electrons and 
ions of energy, which increased with the potential difference between 
tlie electrodes, the gas molecules were in collision ; and when the speed 
of the ion was sufficiently increased its collision with the gas molecule 
was sufficient to transfer kinetic energy to that molecule. At certain 
critical stages the atom tends to return spontaneously to its normal state 
and affects the inner structure of the gas molecule, thereby producing 
luminous energy radiation. 

When passing a gaseous electric discharge, the fall of potential at 
or near the cathode is very great, and after referring to the various 
sections of this discharge, such as the Anode glow, the Faraday Dark 
Space, the Cathode glow, the Crookes Dark Space and the potential 
gradient across the various sections, Mr. Just pointed out that only by 
overcoming the pressure drop at the cathode could low voltage energy 
be used or an appreciable amount of current be passed. Eesearch work 
revealed that this drop of potential was due to an accumulation of 
positive 'rions^^ in the neighbourhood of the cathode, and these are now 
neutralised by adopting alkali metal electrodes which, under positive 
‘Mon” bombardment, freely emit neutralised electrons. These factors 
made possible the present-day hot cathode gas lamp now being tested 
out in Queen street and other parts of the metropolitan area. For the 
commercial lamp the new gases developed during research into the 
causes of blackening of the filament electric lamp are used and are 
associated with the metalic salts of sodium and mercury. The overall 
length of the new luminous tube is approximately six inches, and differs 
from the gas sign tube, with which all are familiar, by producing a very 
high light intensity per unit length of tube, when compared with the 
light intensity of the gas sign. 

Mr. Just pointed out that the field for which the present lamp was 
suitable was limited to floodlighting of buildings and highway lighting. 
For highway purposes the absence of glare was most important, and 
with the new lamp he thought that this absence of glai'e was probably 
due more to the sensitiveness of the eyes to the wavelengths of light 
given out, when compared with the filament lamp, than to the actual 
lumens available. 

Several graphs were displayed as well as an outline of the new 
gaseous discharge tubes. 

A vote of thanks moved by Dr. Herbert, supported by Dr. Bryan 
and Mr. Bennett, was carried by acclamation. 

F. A, PERKINS, Hon. Secretary. 


Abstract of Proceedings, 28th October, 1935. 

The Ordinary Monthly Meeting of the Society was held in the 
Geology Lecture Theatre of the University, on Monday, 28th October, 
at 8 p.m. Mr. Yeitch occupied the chair, and about thirty members and 
visitors were present. Apologies were received from Drs. Vickery, 
Bagster, and Jones. The minutes of the previous meeting were read 
and confirmed. 

Dr. Herbert exhibited the following fungi : — Ftcccima di^inata 
parasitic on Beilis perennis^ from Bed Hill; (2) Pucci'iti^ calend^ilm 
parasitic on Calendula officinalis, from Brisbane; (3) Pnccinia lolii on 
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Loliitm rigidum, from Brisbane j (4) Sclerotinm sclerotiorum parasitic 
on cabbage and lettuce, from Gatton; (5) Vromycladium alpinum 
parasitic on Acacia decora, from Gayndab; (6) Meianopsichiim mi^sdro- 
americanum parasitic on Polygonum hydropiper, frmn South Pine River. 
He also exhibited a prickly-pear inoculated with Sclerotinia sderotiorum, 
and specimens of lucerne from Gatton suffering from the recently 
described virus disease, witches’ broom. Messrs. Bick and White 
commented on this exhibit. 

A paper by Dr. T. G. H. Jones and Mr. F. N. Lahey, entitled 
^'Essential Oils from the Queensland Flora,” Part VII., Melaleuca 
puhescens, was laid on the table. Melaleuca puhescens is a very common 
tree in the brigalow scrubs of South-East Queensland, The essential 
oil of leaves collected from the Inglewood district was found to conform 
to the usual pinene cineol type (eineol 50 per cent- Cocking ’s method). 
Terpineol and sesquiterpene were also present as minor constituents. 

The main business of the evening was an address on ^^Wool as a 
Textile Fibre,” by Mr. J. J. Broe, B.Sc. 

Three properties of wool, readily perceptible to the user and not 
possessed by other textiles are — 

(a) Its elasticity; 

(i) Its warmth ; 

(c) Its capacity for absorption of moisture. 

It was set out to offer some scientific basis for these properties in 
terms of the structure and nature of the wool fibre itself. Each property 
was first briefly enlarged upon. That wool is elastic is shown by the 
fact that a wool fibre, under the most suitable conditions, may be 
stretched by 100 per cent, of its length, and that if the tension be rapidly 
removed it will return to its former length having suffered no 
permanent strain. Silk and cotton fibres may be stretched by only 
2 per cent, without undergoing permanent strain. Moreover, the extent 
to which wool fibre stretched and the extent to which it recovers — each 
factor of equal importance — are both largely affected by the conditions 
of heat, moisture, and time of stretching to which it is subjected. The 
warmth of wool is obvious to all. It possesses this property for these 
reasons — 

1. It is the only textile which can be felted, that is, whose fibres 

may be made readily to adhere to one another to form a 
compact mass- 

2. Under equal conditons, this felted product diminishes the 

passage of air as much as 65 per cent, and thus promotes 
heat insulation. 

3. An adherent beard of loose fibres on each side encloses air, 

which acts an an efficient insulator. 

4. Wool substance in itself is a very poor conductor of heat 

compared with other textile fibres. 

Wool absorbs moisture partly chemically — particularly when bone 
dry — and partly physically, due to a large surface effect within the 
fibre. A pound of wool fibre liberates on complete wetting sufficient 
heat to raise the temperature of one pound of water 43 deg. Fahr. 
Moreover, at high relative humidities the proportion of water absorbed 
by w’ool is relatively much higher than in the case of other textiles. 
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All outline account of the manufacture of a woollen article from 

raw wool was given. Some wool articles are made with warmth and 
mavimum durability as the desired result. Such are made from 
short wool and are deliberately felted, such as flannels, velours, blankets, 
and billiard cloths. Beauty of weave and colour design are more or 
less impossible as such effects would be lost in the shrinking felting 
process. Articles to show such effects, varying from worsteds, serges,, 
fine woollens, to carpets, are made from long wool fibres and the whole 
process aimed at a very minimum of felting. Subsequent shrinking, 
due to washing, friction,' and mechanical twisting of fibres is miniature 
felting. 

Then by means of slides there was shown the detailed structure of 
the wool fibre as revealed by the microscope. It consists of a multitude 
of spindle-shaped cortical cells, 3!-,^ inch long, surrounded by a thin 
sheath of membranous elastieum, the whole enclosed in an outer series 
of imbricated scales fixed at the base and free at the distal end in 
the manner of the scales on a bamboo shoot, but much more numerous — 
up to 5,000 per inch in fine wools. The presence of these scales was 
early seized on as a reason for felting, it being due, so it was said, to 
scalar interlocking and consequent uni-direetional motion of the fibres, 
when the mechanical milling began. This is now known to be only 
partly the reason, and the cause is more to be sought in a definite 
plasticity, which ensues when wool fibre swells in slightly alkaline 
solutions. 

The lecture concluded with a number of slides showing the finer 
structure of the wool fibre as revealed by the new process of X-ray 
analysis. Photographs by this method revealed all textile fibres to be 
constructed of micelles or crystallites. Each individual cortical cell is 
composed of a multitude of minute elongated crystals, running longi- 
tudinally. Each crystal, fibrilla, or micelle is in turn composed of a 
number of individual molecules of wool fibre substance regularly 
arranged, the regular arrangement leading to the definite structure as 
revealed by the X-ray photographs. The micelles are of the order of 
of an inch in thickness, but relatively longer, the dimensions 
of the molecular chains themselves being considerably smaller. Silk and 
cotton fibres are somewhat similarly constituted except that the latter 
are of carbohydrate constitution. In both silk and cotton the molecular 
chains are already fully extended, as revealed by the fact that the 
theoretical distance apart of certain atoms in the polypeptide chain of 
silk substance agrees with the length of the repeat of the crystalline 
structure as found by mathematical analysis of the X-ray fibre 
photographs. The wool fibre molecules are, however, folded in wave-like 
structure, as revealed by the same evidence. The polypeptide chain 
comprising wool fibre is identical with that composing silk, whereas the 
side chains differ greatly. If tension be now applied, the fold.ed 
polypeptide chain of wool is drawn out till it ultimately resembles, as. 
far as atomic spaeings are concerned, the silk fibre chain. This is 
shovn by the fact that stretched wool, and silk either stretched or 
normal, reveal the same type of fibre photograph, whereas that from 
unstretehed wool fibre is quite different. Moisture aids the stretching 
by acting in a two-fold capacity, firstly by lubricating, and secondly by 
penetrating the micelles and by means of hydrolysis liberating chemical 
unions existing between neighbouring molecular chains. 
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Wool fibre once stretched may return to its original conditions or 
may remain permanently set, according to the treatment it suffers in 
the stretched condition. If the tension be rapidly removed it returns 
to its normal condition. If it be steam-heated in the stretched condition, 
new linkages form across between the molecular chains at new points 
and complete return to former length becomes impossible. Wet wool 
fibres give substantially the same X-ray photograph as dry fibres, in 
spite of a possible 33 per cent, moisture content. This shows that 
chemical union of water with the wool substance is largely prevented 
or the dimensions of the crystallites must be considerably altered by 
the entry of so much foreign substance. The water must therefore be 
present on the enormous micellar surface presented. This internal 
surface amounts to 1,000,000 sq. cms. per gram of wool so that the 
absorption of a large proportion of water is quite to be expected. Some 
water enters the micelles and reacts chemically as stated above, 
probably accounting for the large heat of wetting of bone dry wool. 

A vote of thanks moved by Mr. Bennett and supported by Messrs. 
Hines and Wells was carried by acclamation. 

F. A. PEEKINS, Hon. Secretary 


Abstract op Proceedings, 25th November, 1935. 

The Ordinary Monthly Meeting of the Society was held in the 
Geology Lecture HaU of the University, on Monday, 25th November, 
at 8 p.m. The President, Mr. Veitch, occupied the chair, and about 
forty-five members and visitors were present. Apologies were received 
from Prof. Murray, Dr. Bradfield, and Mr. C. T. White. The minutes 
of the previous meeting were read and confirmed. The following were 
proposed for ordinary membership : — Prof. P. E. Plelmore, by Messrs. 
Perkins and Hines ; Mr. J, J. Broe, by Mr. Perkins and Prof. Bagster ; 
and Mr. W. L. Haenke, by Dr. T. G. H. Jones and Prof. Bagster. 

Exhibits were tabled by Mr. Eiddle, Prof. Bagster, Mr. G. T. White, 
Mr. Weddell, Dr. Jones, and Mr. Longman. Prof. Bagster, Drs. Herbert 
and Robertson, and Messrs. Veitch, Perkins, and Bennett discussed the 
exhibits. 

A paper entitled ‘‘Essential Oils from the Queensland Flora, Part 
VIII. — The Identity of Melaleucol with Nerolidol,'' by Dr. T. G. H. 
Jones and Mr. J. M. Harvey, was laid on the table. 

F. A. PERKINS, Hon. Secretary. 
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Voh. XL VIII., No. 1. 


Proceedings of the Royal Society of 
Queensland. 


Presidential Address. 

BY 

Robert Veitch^ B.Sc.Agr., B.Sc.For., F.R.E.S. 

{Delivered before the Boyal Society of Queensland^ 30f]i March^ 1936.) 

PART I.— GENERAL. 

The preparation of a presidential address in any society is 
frequently and quite appropriately preceded by a perusal of the 
addresses delivered by earlier occupants of the presidential ehaii', a 
sound practice which I have adhered to partly with the object of refresh- 
ing my memory as to the manner in which my predecessors dealt with 
the subjects chosen by them and partly to ensure that I should select 
-as the theme of to-night address some phase of scientific activity not 
previously discussed on such occasions. 

The perusal of the volumes of our Proceedings, which was necessi- 
tated by this decision, was definitely interesting. One feature that 
impressed me in their perusal was the extraordinary variation in the 
length of the presidential addresses, the shortest oceup^dng some two 
pages of print, whilst the longest extended to a total of eighty-two pages. 
I decided to steer a middle course in so far as to-night’s address is 
concerned. 

While achieving the two main objectives aimed at in the perusal 
of my predecessors’ efforts I came across many interesting items to one 
■of which I desire to make reference to-night. It occurs in the presidential 
address delivered by Mr. A. Norton, M.L.A., on 8tli July, 1887, and is 
the following short paragraph wdiich I think worthy of quotation : — 

is disappointing to have still to liold our meetings in a 
room for the use of which the Society is indebted to the Trustees 
of the Museum. In consequence of this it is impossible to give 
members free access to the many valuable books and pamphlets 
which have been presented to the Society by numerous donors. ’ ’ 

Practically fifty years have passed since these words were spoken 
and the position is still the same as indicated by President Norton, -i.e., 
the Society is indebted to another institution firstly for a lecture theatre 
in w’'hieh to hold its meetings, and secondly for a room in which to 
house its valuable and steadily growing library. I do not wish to be 
misunderstood on this subject, for the Society is deeply appreciative 
■of the assistance granted to it by the University of Queensland in making 
available this splendid lecture theatre in which to hold its meetings and 
in providing housing for its library. It, nevertheless, appears to me 
that the time is fast approaching when this and kindred societies should 
consider whether or no the acquisition of or erection of a building to 
house all the scientific bodies meeting in the metropolis is desirable and 
practicable. 1 realise that very appreciable financial difficulties will 
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have to be faced if a decision be made to proceed with the acquisition, 
of a Science House, but with the transfer of the University to the new 
St. Lucia site, it may, and probably will, be necessary for this and other 
societies, which are dependent on the good graces of the University for- 
accommodation, to seek it elsewhere. 

The year activities in the Royal Society of Queensland have been 
outlined in the CounciFs report which has already been presented tO’ 
you, and comment thereon will be restricted to drawing your attention 
to the fact that a small trust fund of £70 has been constituted during 
the year under review and additions to that fund will doubtless be 
welcomed by the new Council and its successors. 

Passing now to the realm of general scientific activities and follow- 
ing a custom set by many of my predecessors, I propose to comment 
briefly on events of general interest in scientific circles in this State 
during the year 1935. 

The celebration of the silver jubilee of the University of Queensland 
was undoubtedly one of the most important of these events, the jubilee 
year witnessing the success of negotiations for the establishment of 
faculties of medicine, dental surgery, veterinary science, and law. The 
initiation of the last-mentioned faculty was largely the outcome of a 
munificent gift from Mr. T. C. Beirne, while special Government grants, 
made possible the establishment of the faculties of medicine and veter- 
inary science. The year was also rendered memorable by the decision 
of the Government of Queensland to proceed with the erection of new 
University buildings on the St. Lucia site at an estimated cost of half 
a million pounds for buildings and equipment. I feel sure that these 
developments must have been extremely gratifying to all members of 
tbis Society, but more particularly to those members who, in the earlier 
years of the existence of the Royal Society, were advocates of tho 
establishment of a University in this State. 

The steady expansion of University activities is of very material 
interest to the Department with which I am associated, namely the 
Department of Agriculture and Stock, for that Department has a growing 
list of University graduates on its staff, now numbering in the vicinity 
of Mty, many of whom are the product of our own University. The 
policy of recruiting numbers of University graduates thus renders any 
development of academic training facilities in the various branches of 
scientific endeavour a matter of considerable importance to the Depart- 
ment. The volume of research work carried on within the Department 
is expanding rapidly, and in connection therewith an important step 
was taken towards the end of 1935 in the establishment of a Bureau of 
Tropieal^ Agriculture to handle the many pressing problems awaiting 
solution in North Queensland. Considerable additions were made to the 
Departmental buildings in Brisbane, one of tbe chief objectives in the 
building programme being tbe provision of adequate accommodation 
for tbe new Dairy Research Laboratory. 

Another noteworthy development during the year under review 

the formation of the^ Australian Institute of Agricultural Science, 
'Mich is now well established with a membership rapidly approaching 
the maximum limit ^ of three hundred. This Institute publishes a 
quarterly journal which appears to he performing a useful function as 
a medium of publication and as a bond of union between workers in 
agneulturai science in Australia. 
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The year also witnessed the holding of the fifth triennial congress 
oi the International Society of Sugar-cane Technologists, the formal 
sessions being successfully held in Brisbane. 

Before concluding the general portion of my presidential address 
I must refer to the death of two highly esteemed members of the Society, 
namely Mr. E. R. Gross and Mr. A. G. Jackson. Both were respected 
members of the business community of Brisbane and, as w^as indicated 
by their membership of this Society, both were supporters of scientific 
•activities within the State. 

PART II.— THE DEVELOPMENT OP APPLIED ENTOMOLOGY 

IN QiUEENSLAND. 

As already mentioned I perused the volumes of our Proceedings 
before commencing the preparation of this presidential address. The 
perusal disclosed the fact that it was not until January 27th, 1908, that 
a subject with definite entomological implications was chosen for a 
presidential address. This address was entitled ‘Hnsects and Disease,^’ 
and was delivered by Dr. A. JelTeris Turner. A few* years later, on 
February 25th, 1911, j\Ir. W. R. College chose as the title of his presi- 
dential address Notes on a Brush-tongued Mosquito.'^ No president 
since that date has chosen an entomological subject and as neither Dr, 
Turner nor Mr. College dealt with general entomology I decided to 
address you on “The Development of Applied Entomology in 
Queensland.” 

I propose commencing the discussion of this subject by briefly 
outlining the difficulties wdth which the early settlers were faced in 
establishing primary production in this continent. We shall then see 
how the absence of efficient quarantine in the early days of settlement 
led to the introduction of many pests, and from that point I shall pro- 
ceed to a consideration of the development of modern quarantine as a 
means of limiting the spread of pests. The next and final step will be 
to discuss some representative pests, illustrative of the different methods 
used, with vai'ying degrees of success, in minimising losses from insect 
pests already established within the quarantine barrier. 

Let us now attempt to visualise the conditions facing the pioneers 
of Anglo-Saxon civilisation in this continent, and, if possible, let us 
ascertain what influence, if any, these conditions had on the incidence 
of entomological problems in Queensland. These pioneers had to travel 
great distaUces to reach their new home and the journey had to be made 
in small slow boats. Food supplies, at least in essential lines, had to 
be produced locally on a large scale and almost concurrently with the 
arrival of the earlier batches of settlers, and in this connection it is 
important to note that Australia did not yield a single plant that could 
be utilized as an important article of food for a European race, nor did 
it produce a single animal that could be domesticated. 

The general circumstances under which settlement took place there- 
fore necessitated the importation of seeds, plants, and cuttings on a 
large scale for, as I have just indicated, everything required to make 
this continent habitable for a white race had to be imported. It is 
unfortunate that important insect pests accompanied these introduc- 
tions, but the pioneers can hardy be considered blameworthy on that 
account The importance of the insect menace was realised by very few 
people anywhere in the world at that time, but even had the pioneers 
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realised the risk they were running in such importations imposing a 
heavy burden on all subsequent generations of primary producers, it is 
unlikely that they would have been able to do anything about it. They 
were struggling for a foothold in a strange country in the face of the 
opposition of a somewhat hostile aboriginal population, and plant 
quarantine was doubtless a subject that was very far removed indeed 
from their thoughts. 

I have, however, during the course of my official duties, sometimes 
deeply regretted the fact that there w^as no effective plant quarantine 
service in operation in the early days of settlement in this country. 
We, of course, now possess an efficient organisation which materially 
reduces the risk of the importation of further insect enemies of plants 
and^ animals. It is, lioivever, interesting to note that even had a most 
efficient quarantine service been instituted at an early stage in our 
national history, and even if it had been able to exclude all insect pests 
reaching our shores, a feat that has never been aceomplisbed by the 
most efficient service in the world, this State would still have been faced 
with a multiplicity of entomological problems. 

This fact is borne out by the results of a classification which ciiriositv 
recently prompted me to make of the insects referred to in a hanclboo*k 
at present m course of preparation for publication by the Department 
ot Agriculture and Stock. The insects, which are all important pests 
were placed in two categories, namely, native and introduced The 
results are rather interesting for they reveal the fact that of the hundred- 
ocid insects dealt with a slight majority are native species. Hence even 
had a most efficient plant and animal quarantine service accompanied the 
mitiation of settlement, Queensland primary producers would still have 
had to face a wide range of serious entomological problems. It is nev(i‘- 
the ess regrettable that laxity in the early days of settlement has appreci- 
ably added to the entomological difficulties of the primary producer. Had 

taken some o£ the important pests that now 
afflict us might still be on the right side of the quarantine barrier, wdiile 
le ablishnient of others might have been deferred for an appreciable 
number ot rears. 


eoneeived and efficiently controlled quarantine, both 
domestie and foreign, is such an important weapon in the eampaio'u 

SS'l eontoVorbS 

to a discussion of the type of warfare that can be effectively 
via^ d against already established insects. So far I have merely indicated 


pests have been discovered a llrge p?oSioToT introduced 

less occupied all the territory 

lue green vegetable bug (Nezara vinduU L. ) and the brown 
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vegetable weevil {Listroderes costirostris Sciili.), both introduced 
species which, during the last few years, have occupied a steadily 
expanding area of territory in this State. 

It is impossible to determine with any degree of accuracy just when 
and how such relatively recent arrivals broke through our quarantine 
barrier, but I think we must accept the fact that no matter how effici- 
ently our quarantine service is organised there will be occasions on 
which an insect will succeed in passing that barrier and subsequently 
establishing itself on suitable host plants or animals. It is probably 
correct to say that the United States of America has one of the most 
efficient quarantine services in the world, and in spite of that fact the 
dreaded Mediterranean fruit fly {Ceratitis caipitafa Wied.) gained 
■access to Florida, where it was discovered early in April, 1929. 

It will, I think, be instructive to review the manner in which the 
IMediterraneaii fruit fly problem was tackled in the United States and 
to ascertain just what measure of success was achieved in dealing with 
it. In the first place, it is important to note that Congress made avail- 
able for control and eradication work a sum of $4,250,000, and what 
w^as just as important as the granting of such a large appropriation of 
money was the fact that instjalments thereof were made available within 
a few weeks of the discovery that the fruit fly had reached Florida. The 
whole of the subsequent eradication campaign was conducted with equal 
vigour, and on November 15th, 1930, all quarantine restrictions were 
lifted, i.e.j nineteen months elapsed between the date of the discover}’' 
of the presence of the fruit fly in Florida and the lifting of all restric- 
tions, thus indicating that in the opinion of the Government eradication 
had been achieved. That the task of eradication was by no means a 
simple one is indicated by the fact that 72 per cent, of the total citrus 
areas of Florida were found to be infested, the degree of infestation in 
many eases being very high. 

Certainly the expenditure involved was great, but a tremendous!} 
valuable fruit industry extending north to the New England States and 
west to California was at stake, and its importance fully justified the 
drastic and costly measures adopted. The ultimate success achieved 
in this campaign was due partly to the fact that the entomological staff 
knew just what to do, because the Mediterranean fruit fly problem had 
been intensively studied by some of its members in Hawaii and else- 
where for years before the advent of the, insect in the United States. 
The Bureau of Entomology in the United States felt that sooner or 
later the Mediterranean fruit fly might break through the quarantine 
barrier, and a tribute must be paid to the foresight displayed by that 
Bureau in accumulating a vast amount of information to 'be used for 
dealing with, the problem wdien it did arise. Another and most important 
factor influencing the prospects of success was the promptness with 
wdiieh the Legislatures concerned, both Federal and State, took the 
necessary steps to furnish the financial and legislative weapons for the 
campaign. 

There are other instances of successful efforts to eradicate an 
introduced insect, e.g.^ the Colorado potato beetle (Leptinotarsa decern- 
linea^a Say) has twice broken through the quarantine barrier in 
England, but on each occasion it has apparently been eradicated. 

It must be admitted, however, that these eases are exceptions, and 
once an insect passes the quarantine barrier and breeds through a few 
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generations its eradication is liigUy improbable, and it Avill sooner or 
later occupy all the territory possessing conditions favourable to its 
permanent establishment. 

What, then, should be done with an insect which has broken the 
foreign quarantine harrier? Should we remain apathetic and, take no 
steps to stem its progress? My answer to that question is that all 
reasonable measures should he adopted to delay its spread, and that, 
generally speaking, it will be found that the expenditure involved in 
retarding its invasion of uninfested territory is more than recouped by 
the saving to those districts which obtain a number of years additional 
freedom from the pest. Indeed in some cases we may succeed in more 
or less indefinitely postponing the spread of the pest to many important- 
areas suitable for its propagation. 

We have in Queensland a very good example of the value of quaran- 
tine measures imposed on a pest already established in the State, and 
here I am referring to the buffalo fiy {Lyperosia exigua de Meij.). 
Immediately following the discovery of the presence of that insect in 
the north-west portion of Queensland certain restrictions were placed 
on the movement of cattle, the restrictions operating as from late in 
1928. It can now be claimed that, in large measure as a result of these 
and other subsequently imposed restrictions, the territory infested by 
the buffalo fiy at the end of last rainy season was still only a relatively 
small proportion of the north-west, and what is equally important the 
fly has failed to cross large stretches of uninfested territory and to 
establish itself hundreds of miles from its previous boundaries, a possi- 
bility that is always present when trucking cattle over long distances 
from territory containing a blood-sucking fly associated with the cattle day 
and night, and capable of breeding in the droppings in the cattle trucks. 
This, I think, is a striking case in which domestic quarantine regulations 
have successfully protected a most valuable State asset by restricting 
a serious pest to a relatively small corner of our territory. Long may 
the restrictions succeed in the objective for which they were designed. 

South of our own border we are witnesses of a determined and 
costly effort to stem the southward march of the cattle tick {Boophilu^ 
microplus Canes), and here again we are encouraged by the degi'ee of 
sueeep achieved in the United States where the first Federal appro- 
priation for cattle-tick eradication was made available in July, 1906. 
Speaking in December, 1927, Harned^ pointed out that as a result of 
the tick eradication programme, ‘‘750 of the 985 counties had been 
released from quarantine and 653 were entirely tick free/' 

Although the instances I have just quoted are encouraging, my 
listeners should remember that an omnivorous phytophagus insect such 
as the green vegetable bug already mentioned possesses peculiarly 
difficult features in so far as the stemming of its progress is concerned. 
In spite of the common name conferred on it, this species feeds on such 
plants as maize, lucerne, and citrus, and also breeds freely on a wide 
range of weed host plants. Its eradication appears to me to he an 
mpossability, no matter what funds were placed at our disposal, and 
it is difficult to see just how it would be practicable to prevent its 
steady spread to areas at present uninfested. 

With respect to the future our experience will probably be similar 
to that of other countries, i.e., insects will still be able to occasionally 
gam a foothold in spite of the vigilance of our quarantine officers, for 
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it must be realised that the danger of such an eventuality is in some 
respects an increasing one. The duration of the average voyage, to 
Australia is automatically decreasing with the increasing speed of the 
.steamers serving the main trade routes, the danger of the survival of 
new insect immigrants being thereby correspondingly increased. 
Furthermore we now have a weekly air mail service from England and 
the mail planes pass through tropical countries teeming with insect 
life. I know that all reasonable precautions will be taken at Darwin, 
but the danger of insects accompanying planes in their flight across the 
Timor Sea is pretty obvious, and it is well to remember that the dura- 
tion of a plane's flight from the Dutch East Indies is a matter of only 
a few hours, thus permitting a high degree of survival of insect life. 
It must also be remembered that many airports are of necessity located 
in the country, where the chances of picking up undesirable insect 
passengers are definitely greater than in the crowded dockyards of a 
large seaport. 

In this connection I should like to mention that a very considerable 
amount of information on the association of insects with aeroplanes has 
been obtained during the course of the field experimental work on cotton 
boll weevil control in the United States, and writing thereon in 
November, 1927, Goad, who was responsible for the work, states in a 
•communication to Howard- — 

^ ^ Certainly, in years to come, a quarantine measure attempt- 
ing to restrict movement of insects will be forced into consideration 
of airplane transportation," 

•and again — 

^ ^Personally I have very frequently watched insects remain 
in the cockpit with me for a flight lasting several hours." 

Incidentally I might mention that Goad s work on dusting cotton 
fields from aeroplanes alforded an excellent opportunity for studying 
the insect fauna of the upper air, and that he has actually found insects 
at an elevation of eighteen thousand feet. He has demonstrated that air 
currents can carry wingless insects or delicate insects possessing little 
power of flight to great elevations, aphids and leaf hoppers being among 
the insects obtained in the trap collections at great heights, Howard, 
in discussing this important matter, points out that at extreme elevations 
the insects are killed by the cold but at lesser heights that is not the 
case ; hence the possibility of our air mail service acting as a means of 
entrance for insects which might not otherwise reach our shores cannot 
be ignored. As I have said, however, I do not doubt that the Federal 
quarantine authorities are alive to, this possibility and are doing 
wdiatever is practicable to deal with the problem. 

Reviewing the existing position it therefore appears to me that 
reasonable quarantine precautions are now in force to prevent, as far 
as it is pi’acticable to do so, any new and undesirable insect immigrants 
establishing themselves in this country. Furthermore, I think the fact 
must be accepted that there is virtually no hope of eradicating the 
important introduced plant-feeding insects already established in the 
State, but that in certain cases much good can he accomplished by local 
quarantine restrictions designed to prevent the spread of introduced 
pests for at least a few years and designed in some cases to achieve their 
more or less permanent exclusion from territories at present uninfested. 
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Having reviewed tKe quarantine position, let us now pass to a 
diseussioii of the forging of suitable weapons for use in the warfare 
against the pests that are now with us, the eradication of which we have 
just ruled out of the realm of possibilities. Much has already been 
accomplished in that direction, and I think the best procedure will be 
to select a lew important insect pests representative of the different 
types of problems with which we are confronted and illustrative of the 
manner in which we have succeeded in solving or are attempting to 
solve these problems. The insects I have chosen as illustrations are the 
Queensland fruit fly (Clmtodacus frij&ni Froggatt) the wmoly apple 
aphis, the cattle poisoning sawfly {Pterygophorus mtermphis King),, 
the pinhole borer of North Queensland cabinet woods {Crossotarsus 
grevillecB Lea), and the paspahnn white grub (Lepidiota cmidata Blkb.). 
These pests I shall now refer to in Tarying degi^ee of detail. 

Queensland Fruit Fly. 

The first insect I desire to discuss in some detail as illustrative of 
the methods we are adopting in attempting to solve entomological 
problems is the well-known Queensland fruit fly. The manner in which 
the maggots of this fly feed in infested fruit is doubtless well known to 
all of you and therefore requires no discussion ; hence we can proceed 
immediately to the consideration of the problem of its control. 

The discussion of this problem occupies a very prominent place in 
the early entomological literature of the State and Tryon,^ writing in 
1886, produces evidence that fruit fly "was well known in Toowoomba 
oreliards in 1853. He, at the same time and in the same publication, 
made certain recommendations wdth respect to its control one of which, 
the collection and destruction of infested fruit, is still a leading feature 
in any fruit fly campaign. 

Since Tryon’s report was published the Queensland fruit fly has 
been the subject of a great deal of attention. Yarious Departmental 
officers investigated it from time to time until with the advent of the 
growing of deciduous fruit on a large scale in the Stanthorpe district, 
which occurred shortly after the war, the pest assumed still greater 
importance, because of the marked increase in the production of fruits 
susceptible to attack. Accordingly, two entomologists were stationed in 
that district in 1922, one being a special research fellow associated with, 
the Biology Department of the University of Queensland. His appoint- 
ment was financed by the growers in the Stanthorpe district, and he 
devoted the whole of Ms time to fruit fly investigations during the four 
years in which he was stationed in the district and also carried out 
large-scale luring experiments during the summer months of a further 
five successive years. The other entomologist, a Departmental officer, 
who is still in charge of the Stanthorpe Entomological Field Station, 
featured the fruit fly problem as the major item in his research, pro- 
Both these investigators accumulated a mass of valuable 
information on this most difficult problem and as a result of their work 
important advances have been made in the direction of its successful 
solution. 

The investigators were faced with one very important point requiring 
elucidation early in the investigations, namely whence did the annually 
recurring fruit fly infestation in the Stanthorpe district originate ? Did 
the pest sipviye the rigours of the Stanthorpe winter either as a 'fly or 
m one of its immature stages, the surviving population thus renewing 
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infestation of tlie early fruits in the following season? Alternatively;, 
was the importation of .infested fruit from coastal districts or else- 
where responsible for the seasonal reinfestation, or did that occur as 
the result of the migration of flies from warmer areas in wdiich the insect 
is able to survive the winter in considerable numbers? These were 
possible explanations and it -will be interesting to see just how the 
evidence obtained in the course of the investigations supported or 
discredited the various possibilities. 

I think it is now agreed that the evidence secured gives little sup- 
port to the possibility of over-wintering being the main source of the 
early summer fruit fly infestation at Stanthorpe. Indeed it very 
definitely indicates that the fly has little chance of surviving the Stan- 
thorpe winter, although a few individuals may occasionally carry over 
in an immature stage. In this connection Jarvis‘S obtained evidence 
that maggots developing in very late fruit, such as quinces and late 
apples, stored in the district, may survive the wunter, but only a very 
small percentage can do so, and even if such survival does take place in 
any particular season it is improbable that it is of any consequence in 
starting the spring infestation. Indeed in all cases observed by Jarvis 
a breakdown in the tissue of the stored fruit occurred in spring and 
the insects succumbed before completing their development and emerg- 
ing as flies. Furthermore, Perkins*^ obtained evidence that pup® may be 
alive as late as October 1st, although he was unfortunately unsuccessful in 
breeding the flies from these pup®. The fact, however, that they 'were 
alive on the date mentioned indicates a possibility of successful over- 
wintering. All efforts to obtain evidence that the flies themselves may 
survive the Stanthorpe winter have been fruitless. Hence it^vould 
appear that survival w-ithin the district during the winter months is 
merely a remote possibility. 

Let us now turn to the second possible explanation, w^hich wms that 
the importation of infested fruit from coastal districts and elsewhere 
is responsible for the constantly recurring Stanthorpe infestation. The 
validity of this explanation received no support from a large-scale 
experiment specially designed to test it. For several years in succes- 
vsion fruit was admitted to the Stanthorpe district only after it had 
been cold stored for a period suifloiently long and at a temperature 
sufficiently low to kill any eggs or maggots that might be present in the 
fruit, the fruit being held in cold storage for three weeks at a tempera- 
ture not exceeding 35 deg. Pahr. As a further precaution this fruit 
wms carefully inspected at Warwrick. It seems reasonable to assume 
that the elimination of infestation in fruit brought into the district wmuld 
have been followed by a period of freedom from fruit fly attack, if the 
importation of infested fruit were the cause of the seasonal reinfestaticn 
in the district. Yet severe fruit fly infestation occurred in many orchards 
during the years in wffiich this interesting and important experiment was 
in progress. 

Our first two possible explanations of the infestation having received 
little or no support during the progress of the investigations, let us see 
whether or no the migration theory has fared any better. The evidence 
m favour of the probability that migration is the major factor in the 
annual infestation is as follows. 

Firstly, it has frequently been observed that the first sign of infesta- 
tion each season is the appearance of considerable numbers of fruit flies 
with somewhat frayed wings and well developed ovaries and other 
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features indicating tliat several weeks had elapsed since these flies 
emerged from the pupae. A very careful watch is kept by both the 
general Departmental officers and the orehardists for the first appear- 
ance of the pest, and it is difficult to believe that the first batches of 
flies would again and again escape detection for several weeks after their 
emergence from the pupal stage. It is believed that these flies hatched 
out weeks before their discovery in the Stanthorpe orchards in some 
areas possessing less rigorous winter conditions and that they migrated 
thence to Stanthorpe. 

Secondly, it is a known fact that the Jarvis fruit fly {Chmtodaciis 
jarvki Tryon), which attacks deciduous fruit, occurs in the Stanthorpe 
district each season, but it does not put in an appearance^ before the 
beginning of February. It is well nigh incredible that this fly could 
remain undetected in the district until so late in the season each year, 
if it were permanently present therein. Furthermore, it is known to 
breed freely in the cockatoo apple {Careyw australis F.v.M.), the distri- 
bution of which is from Cairns to the vicinity of the Mary River, and 
the known circumstances of its appearance in the Stanthorpe district 
are apparently explicable only on the assumption that it migrates from 
coastal areas each season to the more elevated and more inland areas 
such as Stanthorpe, arriving there early in February each year. 

Thirdly, the Solanum fruit fly {Chcetodacv^ dorsalis Hendel) appears 
in the Stanthorpe district in early spring and may be taken in fruit flv 
traps in that district in almost any orchard before the Queensland fruit 
fly appears. Yet it does not attack deciduous fruit and its common 
recorded host plants, namely two species belonging to" the genus Solanum, 
do not occur within the Stanthorpe area. 

Such briefly, is the evidence on which we have been forced to the 
conclusion that migration from lower l3dng warmer areas is the chief 
means whereby reinfestation occurs each year in the Stanthorpe district. 

I would like to make clear the fact that I do not consider the 
Stanthorpe problem is constituted wholly by migration. Certainly 
migration is the chief, if not the only, factor causing the initial infesta- 
tion each season, but much of the continued infestation is due to the 
local breeding of the flies. 

From what I have said it is obvious that the attempt to answer the 
question as to how the annual infestation of the new crop is initiated 
has involved a great deal of laborious and expensive work. It was, 
however, a most important question that we were seeking to answer, 
because had it been demonstrated that the fly did not over-winter and 
that it regained its foothold only by means of the importation of infested 
fruit to the district, then obviously it could have been more or less 
permanently excluded at little cost by the imposition of cold storage 
-on all fruit going into Stanthorpe. 

It may interest you to know that migration of the type now regarded 
as occurring in the ease of the Queensland fruit fly is not tmique; e.g., 
it was recently shown by Smith and Allen® that the spotted cucumber 
beetle (Dhbroiica d%odec6m%ywnctata F.) regularly migrates up the 
Missksippi valley each year during the early spring and summer months 
and breeds m the northern territory thus temporarily occupied. With 
the advent of the autumn months the offspring of the northern migrants 
naove southward, none of the beetles surviving the winter in the northern 
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sections oi the temporarily oeenpied territory. The obserrations on this 
beetle showed that a distance of '^hve hundred miles or more may be 
travelled during a period of three or four days of favourable weather, ’ " 
Collections of beetles made in aeroplane flights showed that the 
migration may take place at altitudes ranging up to one thousand feet. 

Accepting migration as being responsible for the annual reinfesta- 
tion, the next question is what can be done when it does occur ? — and 
to that question it appears to me that the investigators can supply a 
fairly satisfactory answer. In the first place a good proportion of the 
invading flies may be trapped by the use of suitable lures. Harvey 
produced a lure which succeeded in doing so, while Jarvis'^ demonstrated 
tlie value of a cheap lure' composed of a synthetic essence of vanilla, 
liousehold ammonia and water. Subsequent!}^ Perkins and Hines® 
obtained promising results in a preliminary experiment with ammonia 
alone. The possibility of improving the existing lures has not been 
overlooked, and a new lure is at present being experimented with by 
the Department of Agriculture and Stock, the first experiments, con- 
ducted in citrus orchards by Summerville,® giving very hopeful results. 
The most recent line of investigation at Stanthorpe has been the use 
of repellent sprays and in the course of these experiments J aiwis^® has 
obtained definitely satisfactory results on certain fruits with a nicotine 
sulphate-white .oil mixture. Confirmation of these results has recently 
been obtained by the New South Wales Department of Agriculture in the 
course of experiments conducted in the Gosford district. The Queensland 
Departmental work on this pest also included a series of experiments 
by WeddelP^ with heat treatment of infested fruit, the experiments 
having been suggested by similar work carried out during the course 
of the eradication campaign conducted against the Mediterranean fruit 
fly in Florida. 

The investigation of the fruit fly problem has been attended by 
many difficulties, one of the most important of which is the erratic 
nature of the incidence of the pest, e.p., the fly is almost non-existent 
ill the Stanthorpe district this season, and that fact has rather played 
havoc W’ith our plans for the tests of the new fruit fly lure to which I 
have already referred. Last year fruit fly was much more prevalent, 
but some of our most promising experiments were ruined by hail. Other 
difficulties occur, such as those that would be encountered in any attempt 
to demonstrate the power of the fly to migrate from, say, the Warwick 
district to the Stanthorpe orchards. All our available evidence indicates 
that it does so, but we would like to demonstrate the fact by liberating 
large numbers of marked flies at suitable spots between Warwick or 
Toowoomba and Stanthorpe and recovering some at least of the marked 
flies in fruit fly traps, thus ascertaining just how far the flies would 
travel from the centre at which they w'ere liberated. The difficulties 
to be faced in such an experiment are, however, very considerable, as 
attendance upon an enormous number of traps would be necessary, and 
furthermore, a very ccol reception would be the fate of any entomolo- 
gist who liberated twenty or thirty thousand marked fruit flies even 
in a district containing practically nothing but backyard fruit. 

Not unnaturally the question of the possibility of the biological 
control of this pest has frequently been raised, but it must be confessed 
that the prospects of success in this direction are by no means bright. 
Nevertheless the New South Wales Department of Agriculture has 
recently thought it worth while to import parasites from India and 
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Fiji, tile importation from the former country having been financed in 
part by the Federal Government. This experiment 'will be followed with 
sympathetic interest and in the hope that some beneficial results may 
ensue. 

The biological control of a species of fruit fly has already been 
attempted in Hawaii wdiere in 1913 and 1914 four parasites of the 
Mediterranean fruit fly 'were introduced and established, three of the 
parasites having been obtained from Africa and the fourth from Aus- 
tralia. The Australian species is an enemy of certain of our own 
Queensland fruit flies wmieh has sometimes been recorded as attacking 
a large percentage of fruit fly maggots in native fruits, e.g,, Perkins 
and Hardy^" found that of two hundred pupm of an unknown species 
of fruit fly obtained in the soil beneath a mock olive tree in the Stan- 
tliorpe district, 76 per cent, had been parasitised. Unfortunately, 
however, parasitism in cultivated fruits in Queensland is far from 
coiiinioii, the parasite evidently being more effective in the native fruits 
possessing a relatively thin pulp. 


Eeporting on the results of the Hawaiian introductions in the 
1922-24 period, Willard and BisselP^ state that the four species between 
them ‘'parasitise nearly 50 per cent, of the larvae about Honolulu, 
causing a corresponding decrease in infestation of the commercial hosts. 
They significantly add, in referring to the three Braeonid parasites, 
"The host mag^t must therefore be near the surface of the fruit in 
order to be within reach of the parasite. Consequently in fleshy fruits 
which afford an opportunity for maggots to burrow some distance beneath 
the skin parasitism is low, whereas in small fruits and those containing 
a large seed covered by thin pulp, 'where the maggots are necessarily 
always near the outer surface of the fruit, parasitism is high.’’ The 
fourth parasite, a Chaleid, can reach the fruit fly maggots only through 
a break in the skin and its usefulness in commercial orchards must 
obviously be restricted to fleshy fruits, the skin of which breaks readily 
when the fruit falls to the ground. 


Bach and Pemberton^^ were associated with the attempt to control 
the Z^Iediterranean fruit fly by the introduction of natural enemies to 
Hawaii, in which country the pest was first recorded in June, 1910. The 
introductions from Africa took place between May, 1913, and October, 
pi4, and 'vvriting in 1918 these two investigators state "Since adult 
fruit flies can live many months and lay eggs quite regularly, they have 
with the aid of the unprecedented variety and abundance 
of host fruits in Hawaii thus far to* keep such an ascendency over their 
paiasites that they cause the infestation of practically all fruits ripening. 

appear that unless effective pupal and egg parasites are intro- 
duced, or more care is given to the elimination of host fruits which more 
thoroughly protect the larvue from parasite attack, or to the planting of 
truits which make possible the reproduction of large numbers of para- 
sites. little practical value will result from the work of the parasites 
from the standpoint of rendering host fruits free from attack’^; and 
again they state In Kona, Hawaii, where the percentage of parasitism 
in berries has been phenomenally high for three years, it has not 
been high enough to free more than an occasional berry from attack.’' 

.. concede my review of the fruit fly problem in the State, 

K ^ proportion of my available 

t definitely important one, and partly because 
manj, if not all, of you, have some personal knowledge of the fruit fly. 
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It is a problem in which we have made a considerable amount of progress, 
but it is one in which we have not yet achieved a wholly satisfactory 
■solution. We claim, however, that we have probably made as much 
progress with our fruit fly problem as has been made in the attack on 
•other peimanenlly established species of fruit flies overseas. 

Woolly Apple Aphis. 

Let us now pass to the consideration of another important deciduous 
fruit pest, namely the woolly apple aphis. As many of you are prob- 
ably unacquainted with this species, T might mention that it is a very 
small sap-sucking insect feeding in enormous numbers in colonies on 
the roots and branches of apple trees. The vernacular name has refer- 
ence to the insect's habit of covering its body with long waxy threads. 
Infested trees are very seriously impaired in health if severely attacked 
by this insect, a characteristic reaction to infestation being the produc- 
tion of large unsightly excrescences where the colonies have been feeding. 
The control of this serious pest has been attempted and successfully 
achieved along three distinct lines and it is accordingly a good example 
for present purposes. 

The first attempt at control was in the direction of eliminating 
infestation of the root system, the attempt, which was crowned with 
complete success, being initiated in Victoria in 1868.^° This attempt was 
suggested by a reference in Lindley’s "'Guide to the Orchard,’' in which 
attention is drawn to the fact that an old apple tree growing at Norwich 
in England remained conspicuously free from woolly apple aphis infesta- 
tion above ground, thus being in marked contrast to the neighbouring 
trees which were all more or less severely attacked. The tree had been 
grafted at a height of three feet, the graft being Winter Majetin, the 
whole of which remained completely free from attack. Trees of this 
variety were accordingly imported from England and were used as root 
stocks in experiments during the years 1868 to 1870. As was hoped 
would be the ease those root stocks remained free from infestation. 
Experiments were also conducted with Northern Spy root stock and these 
were similarly succesvsful. The problem of the control of the root infesta- 
tion was thus solved by the introduction of resistent root stocks, and it 
is pleasant to be able to record the fact that Australia pioneered the 
work in this direction, the innovation being one which was soon followed 
by California and other large fruit-producing countries. 

The problem of the above ground infestation still remained to be 
solved and eventually, with the introduction and increased popularity 
of nicotine sulphate, it was generally dealt with by the use of that insecti- 
cide. The position was appreciably improved by the use of nicotine 
sulphate, but it was by no means wholly satisfactory because efficient 
control could be achieved only by frequent applications of the spray, 
thus involving the orchardist in a very considerable expenditure of both 
time and money. Furthermore, the spray applications had mostly to be 
made at a time when the orchardist was at his busiest harvesting and 
packing fruit. It therefore not infrequently happened that the applica- 
tions were not made as systematically as should have been the case and 
effective control was accordingly not achieved. 

Such was the position until 1923, when a colony of a small wasp 
parasite {Aphelims mali Hald.) was obtained from New Zealand by 
Jarvis^^ and liberated in the Stanthorpe district. The parasite multi- 
plied rapidly and was soon distributed throughout the whole of the 
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various sections of the district. It has' since functioned as a highly 
efSeient control factor during the months in which insect propagation 
is normally at its peak. It has thus been possible to reduce the number 
of spray applications from six or seven annually to two— one in spring 
and the other in late autumn. 

Thus we see that root infestation has been controlled by the use of 
resistant root stocks, the above ground infestation has been largely held 
in check by the introduction of a parasite and spray applications have 
been reduced from six or seven per annum to, at most, two. I think we 
are therefore justified in regarding the woolly apple aphis problem as 
one which has been well nigh solved. 

Cattle Poisoning Sawely. 

The insect to which I now desire to draw your attention is the cattle 
poisoning sawfly which differs in two important respects from those 
already dealt -with. Firstly, it is really a stock pest, being of import- 
ance only as a result of the losses of cattle associated with its presence 
in certain of our pastoral areas, and secondly, it is an instance of a 
native species which was of no economic importance in the early days 
of settlement, but which is now a menace to cattlemen in three important 
cattle-raising areas. 

Perhaps it might interest you to know just why this insect is of 
economic importance and for that reason I shall give you a brief outline 
of its association with cattle. Its larvse feed on the leaves of the silver- 
leaf ironbark {Eucalyptus mel-anophloia F.v.M.) and are particularly 
abundant in the Maranoa, "Warrego, and Leichhardt districts. They feed 
voraciously on the leaves, and in those districts in which cattle fatalities 
occur the larval population is frequently gi’eatly in excess of the avail- 
able food supply in the shape of silver-leaf ironbarlc foliage. With the 
progress of defoliation the larvse each day drop to the gi-ound in increas- 
ing numbers, partly to escape the high sun temperatures to which they 
are increasingly exposed as a result of the progressive defoliation of 
the host trees, and partly as a result of hunger following on the decrease 
of food supplies. In the cool of the evening, how'ever, the movement is 
reversed, and many' larvae return to the feeding trees. Roberte^® has 
pointed out that many soon become too weak to continue the daily 
upward and downward movement and they die in great masses at the 
foot of the trees where they form putrid heaps. 

Now in portions of the districts mentioned the cattle feed with 
avidity on the living and dead sawfly larvm and even on the black 
putrid decaying heaps. Following the ingestion of the decaying larvse 
the cattle are described by Roberts as being affected in the following 
manner. ‘ ‘ They become excited and walk with a high stepping gait in 
front, and a straggling gait behind and if startled will charge fiercely.” 
Death may occur within fort3’--eight hours of the appearance of the 
symptoms and the affected cattle seem to suffer acutely. It has been 
suggested that death may be due to the presence of a toxin produced 
by bacterial infection of the heaps of decayed larvae and that the living 
larvffi may be eaten with impunity. Such is the problem constituted 
by the cattle poisoning sawfly, and having stated the problem the next 
question is, what are we going to do about it? 

I think it is obvious that direct control of the insect itself is out 

OX the c[uestion, for most of the land involved has such a low capital 
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value as to preclude expenditure on spraying even if an effective spray 
and spray plant were available. It lias therefore been considered neces- 
sary to attack this problem from quite a different angle, namely, by 
attempting to ascertain why the cattle should feed on the putrid heaps 
of dead sawfly larvae. It is considered possible that the depraved appe- 
tite displayed by the cattle in the consumption of the putrid masses 
may be a manifestation of a dietetic deficiency. It may be a phosphatic 
deficiency, a theory that receives some support from the freedom from 
loss which coincided with the use of phosphatic licks on a large holding 
whereon serious losses occurred prior to the use of such licks. On 
the other hand, the deficiency may be in proteins; but whichever, if 
either, be the explanation of the depraved appetite, we are now obviously 
in the province of the chemist and the veterinarian, and to them we 
must look for a solution of the problem. Experiments with cattle whose 
rations are controlled are now actually under way at the Animal Health 
Station, Yeerongpilly, and in one of the affected* pastoral areas, and we 
are hopeful that these experiments will tell us whether or no a dietetic 
deficiency is responsible for the trouble. If the presence of a dietetic 
deficiency be demonstrated then its correction should be a relatively 
simple problem and, having eliminated the depraved appetite, the 
presence of sawfly larvm on a pastoral holding should no longer be a 
menace to the cattleman. 

The Pinhole Borer of North QueenslxVnd Cabinet Woods. 

For my next example of entomological investigational methods I 
shall ask you to accompany me- to the domain of forest entomology 
and to see how we have attacked the problem of the control of the pinhole 
borer of North Queensland cabinet woods. 

Most of you are probably aware that during recent years there has 
been a steadily growing appreciation of the value of these cabinet 
"woods, one of which, walnut bean {Endianclra Palmerstonii Bail.), was 
lately and still is in great demand both overseas and in Australia for 
tlie manufacture of veneers. Unfortunately a pinhole borer is a very 
common pest of such timbers and if milling of the log is delayed for 
any reason, it may become seriously infested throughout its whole 
length. Such infestation does not necessarily reduce its value as struc- 
tural timber, but its value for furniture making and for veneers is very 
much greater than for building purposes, and pinhole borer infestation 
either greatly reduces or completely eliminates its value to the manu- 
facturer of furniture or veneers. Hence this insect constituted a very 
•serious menace to the satisfactory utilization of some of our North 
Queensland timber resources. 

The control of forest pests is generally a more than usually difficult 
entomological problem and we entered on this investigation with grave 
doubts as to our ability to produce results that the timber man would 
regard as at all satisfactory. A comprehensive- investigation, however, 
was undertaken by Smith^® on the Atherton Tableland where he worked 
mainly in the forest reserves at Gadgarra and WongabeL The life 
history of the insect was closely studied, its association with the various 
stages in the weathering of logs under different conditions and its 
reaction to the general environmental factors receiving particular 
attention. 

Some interesting facts emerged from these studies, to three of which 
I shall refer because of their important bearing on the problem of 
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control The first is that ''Mass infestation of log surfaces takes place 
when temperatures are in the vicinity of 82 deg. Fahr.’'; the second 
that Logs held under complete canopy where temperatures seldom rise 
above 80 deg. Fahr. are rarely attacked/' and the third that "Similarly 
logs more than 5 chains outside the rain forest escape infestation. In 
the latter ease the chemotropic stimulus peculiar to the felled log or 
sap wood surfaces of barked logs is insufficient to draw the insect from 
the rain forest area." 

Control recommendations have been based on these and other 
important points elucidated during the life history and environment 
studies and the problem may be regarded as having b^en solved, for 
either of two alternatives in the disposal of newly felled logs, not removed 
immediately to the timber yard, can now be adopted with safety. 

The logs may be removed from the rain forest to open country 
ramps outside the zone of chemotropic attraction to the beetle, which 
is very definitely a rain .forest inhabiting species, and can be held there 
with a reasonable degree of safety. If, on the other liand, it is imprac- 
ticable to arrange for the immediate haulage of the logs from the rain 
forest, they can be held with safety in ramps established under canopy 
for under unbroken canopy in North Queensland the temperature is 
normally too low to permit of mass infestation by the beetle. The 
problem is thus solved by modifications in logging practices, these 
modifications being designed to eliminate either the chemotropic 
influence or the temperature essential for severe infestation. 

Paspalum White Grub. 

The Atherton Tableland also furnishes my final example to-night,, 
the insect in this case being the species commonly known as the paspalum. 
white grub. 

Agricultural activities on the Tableland, as most of you are prob- 
ably aware, consist mainly of dairying and maize growing, the former 
being dependent in large measure on paspalum {Paspalimh dilakduni 
Boir.) pastures, Lc., the farming in the dairying sections is predomi- 
nantly grassland farming. Malanda may be regarded as the main 
dairying centre and there the farms have been gradually established in 
the rain forest belt during the last thirty years. 

The paspalum paddocks maintained a high carrying capacity for 
quite^ a number of years following the inception of settlement, but in 
certain localities there has since been a marked deterioration and the 
present position is that on an area of approximately 25,000 acres, with 
Peeramon as its centre, the carrying capacity has been seriously affected, 
hea,Yj white grub infestation being mainly but by no means wholly 
responsible for the deterioration in the position, in certain cases the 
situation has become sufficiently acute to cause the temporai*y 
abandonment of the properties. 

Perhaps I had better explain at this juncture that the white grub 
feeds in the soil and, when present in large numbers, it completely 
destroys the root system of the paspalum. The grass naturally dies 
off, and not infrequently it can then be rolled up in long strips iust 
like a carpet. 

*1 species h^ a two-year life cycle, the eggs being laid in the 
soil during the flight period of the beetles, which takes place after the 
occurrence of good spring or early summer rains. The grubs emerging 
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from these eggs feed in the soil until the second winter after hatching, 
and it is during the later stages in the development of the grubs that 
the heaviest injury is inflicted on paspalurn paddocks. When full 
grown, they pass through the pupal stage to the beetle stage, the be«dles 
subsequently emerging when the soil has been softened by the storm 
rains of spring or early summer. 

I have given you a brief outline of the life history of this species 
as some knowledge thereof is essential to an appreciation of the reason 
tor its abnormal abundance during I'eeent years and to an understanding 
of Vvdiat we are attempting to do in the matter of control. 

Naturally the investigations, which have been conducted by 
Smith“° and Atherton, included an efl'ort to determine wd\y the Table- 
land should have been practically free from white grub losses until 
about 1928. In this connection Smith invOvStigated the rainfall records 
and was forced to the conclusion that the degree of intensity of infesta- 
tion was largely dependent on the volume of the spring and early 
summer rainfall, the explanation of this association being somewhat as 
follows. The grubs pupate at a depth of two or three feet and it was 
found that the beetles, on the completion of the pupal period, were 
unable to work their way to the surface of the soil until it had been 
ilioi’oughly softened by rain. Should the spring or early summer rahis 
fail a very large percentage of the beetles are unable to reach the soil 
surface and perish without mating and laying eggs. Hence adverse 
climatic conditions during the flight period automatically reduce 
infestation. 

The -weather data show^ that dry springs maintained an effective 
cheek on beetle emergence for quite a number of years but tliat in 
1929, 1931, and 1933 wet springs \vere experienced and these produced 
a high percentage of beetle emergence from the soil. The white grub 
population has as a consequence been steadily building up until a 
culmination was reached in the disastrous losses of the autumn and 
winter of 1935. 

The investigations disclosed no natural control factor of conse- 
quence other than the rainfall influence just mentioned. Furthermore, 
it was soon evident that little could be hoped for from insecticidal control. 
Soil fumigation has certainly been demonstrated to be a satisfactory 
measure for the control of wdiite grubs on the high priced coastal areas 
under sugar-cane. The cost of such a control measure, however, is 
prohibitive on the much less valuable dairying country on the Tableland. 

It may be that a natural enemy such as the giant American toad 
{Biifo marinus L.) will prove of value in control if and when it spreads 
from the coastal belt to the Tableland. The prospects, howeveiy of 
biological control by the introduction of insect enemies are by no means 
bright for here we are dealing with a native species and experience 
indicates that the biological control method offers reasonable prospects 
of success only in the case of introduced pests. 

Under these circumstances we have been forced to the conclusion 
that the solution of the problem lies in the direction of an alteration 
in farming practice in the infested areas. The required alteration is 
a change from grassland dairying to mixed farming and it is believed 
that such a change is desirable agriculturally as weE as entomologieally. 
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Altliou^li the entomological investigation has yielded no direct 
measures of control in this particular ease, it has made available a very 
considerable mass of valuable information which ^ is essential to the 
success of the proposed alteration in farming practice. 

The magnitude of the flight of the beetles is an easily observed 
incident and we know that heavy losses of pasture will occur during 
the late summer and winter of the second year following a large flight 
of beetles, also know that losses will not be severe until then, i,e., 
until the grubs are in an advanced stage of development. The farmer 
thus has ample warning of the extent of the losses he is likely to sustain 
eighteen months from the date of the flight and he thus has a reasonable 
period in which to make preparations for meeting the impending short- 
age of grass by growing cow cane or winter cereals and by producing 
silage. Fortunately general field crops are not menaced by the white 
grub for ample evidence has been obtained that the beetles do not lay 
their eggs in cultivated soil. Therefore in view of their freedom from 
attack, except by carry-over grubs from newly broken up grass paddocks, 
cultivated crops, which constitute a satisfactory source of milk, should 
feature much more conspicuously in the programme of the Tableland than 
is the ease at present and grass should be treated as one of a number of 
crops in a rotation. With this objective the Department of Agriculture 
and Stock has established a considerable series of experimental plots 
to obtain information required to facilitate the change to mixed 
farming. 

Conclusion. 

In the time at my disposal to-night I have endeavoured to show how 
we are striving to prevent additions to our entomological problems in 
Queensland by paying reasonable attention to quarantine measures. I 
have also endeavoured to indicate how we are dealing with the existing 
problems, the five insects discussed having been chosen because each 
represents a different type of problem in which the sum of the various 
lines of attack covered most of the field of entomological control 
measures. 

As is the ease in all investigational work varying degrees of success 
have been achieved, but the measure of success in entomological work 
in this State has, I think, been sufficient to warrant some degree of quiet 
optimism. Wiether or no that be the case, the insect menace is a very 
real one for it is no exaggeration to say that the future may well witness 
a still more serious struggle between man and insect for the world’s 
available food supply. Even the present position is, in all truth, serious 
enough and it constitutes a challenge which cannot safely be ignored. 
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Essential Oils from the Queensland Flora— Part 
VII.— Melaleuca pubescens. 

By T. G. H. Jones, D.Sg., A.A.C.I., and F. K Lahey, B.Sc. 

{Re>ad before the Royal Society of Qmefislmul, 2^^th October, 1935.) 

Melaleuca pubescens is a very common tree in Queensland in the 
Brigalow [Acacia harpophylla) scrubs of South-eastern Queensland where 
it presents rather a serious problem in clearing the country as it suckers 
freely and is rather hard to kill. It is a small tree with rather tight blackish 
bark. The leaves are small and narrow and measure about one centimetre 
in length. They are commonly recurved. The flowers are borne in great 
abundance in inid-summer and are white and arranged in spikes of two 
to four centimetres in length. The seed capsules are borne on the older 
wood and remain on the tree for some time and are the size and shape of a 
smaU pea. 

100 lb. of leaves collected from the Inglewood district gave 140 ccs. of 
on with a strong odour of cineol. Owing to the cost of collection a second 
supply was not obtained. The oil on examination conformed to the pinene, 
cineol t}^e of oil, cineol being present to the extent of 50 per cent. 
(Cooking’s method). Terpineol was also present, together with sesqui- 
terpene, probably aromadendrene. 

Experimental. 

The oil possessed the following constants : — 

N| 1-4600 

Wd +8-6 

Ester value . . . . . . 4*5 

Acetyl value . . . . . . 22*7 

After a preliminary washing with dilute sodium hydroxide solution, 
which removed a trace only of a phenolic body and examination for aldehydes 
(absent) the oil 120 ccs. was submitted to fractional distillation under 
diminished pressure 24 mms. and fractions obtained as under a, b, c — 

{a) The fractions of lower boiling point (60-95° C.) 90 ccs. so obtained 
were shaken with 50 per cent, resorcin solution to remove cineol and the 
residue refractionated giving a head fraction with the following constants : — ■ 

di5.5 *8664 

N5 1-4637 

Md 16-2 

Identity with, d-a-pinene was established by the preparation of the 
nitrosyl chloride (M.P. 109°C.) and of pinonio acid (M.P. of semicarbazone 
204° C.). 

Cineol, liberated from the resorcin compound by steam distillation 
possessed the following constants : — 

^15-5 '930 

N| 1-4588 

b.p. 176°-177“C. 
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Identity with, cineol was established by formation of the o-cresol 
compound M.P. 55° C. 

(6) The fraction 95°-115° C. (10 ccs.) possessed the loilowing constants: — 
^15*5 *9174 

Md —*25 
N| 1-475 

It was washed with resorcin solution and together with tail fractions 
from (a) after separation of pinene and cineol was refractionated. 

2 CCS. of liquid with the characteristic odour of a-terpineol were 
obtained with the following constants : — 

dx5-5 -932 

Md — 

1-480 

Combustion results indicated CioHigO (Found C = 78 per cent. H — 
11*7) and confirmation as terpineol was obtained by preparing the phenyl 
urethane (M.P. 113° C.). 

(c) The fraction 115-130° 0. (5 ccs.) possessed the following constants : — 
djK.g *9258 

Md +1‘5 

N| 1-4910 

Presence of sesquiterpene was demonstrated by the acetic acid, bromine 
vapour colour test. No solid derivatives w^ere obtained, thus suggesting 
aromadendrene, but the amount available did not admit of further 
examination. 

The authors are indebted to the Forestry Department for collection 
of leaves and to Mr. C. T. White for botanical assistance. 
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Notes on Australian Muscoidea II. 
Subfamily Muscinae. 

By G. H. Hardy. 

(Tabled before the Boijal Society of Queensland^ 21tlh Aprils 1936.) 

In Australia only five valid genera of the family Muscidse come 
within the subfamily Muscinae but many more names have been given 
generic status and brought into the Australian section of this fauna. 
Also Gordonia Malloch lias been placed in this section but the descrip- 
tion is too inadequate for determining its true status and I have not 
succeeded in recognising a specimen. 

Key to genera of Muscince, 

1. Metallic flies. Eidge bordering squama bare (Pyrellia) or hairy. In the latter 

case the presutural dorsoeentrals may be absent (Fseudopyrellia) or present 
(Orthellia). Presutural acrostichals absent. Pteropleura with hairs. 
Prosternum varying from hairy to quite bare. Bristles on lower branch of 
radial vein extend for a considerable distance Pyrellia 

Hon-metallie flies. Eidge bordering squama bare . . 2 

2. Pteropleura with hairs. Presutural acrostichals absent. Prosternum hairy only at 

edges. Bristles on lovrer branch of radial vein, when present, restricted to 
the base . . . . • . . . . . • • Miisca 

Pteropleura bare . . 3 

3. Arista* bare (unique to genus). Presutural acrostichals present. Prosternum 

hairy. Bristles on lower branch of radial vein restricted to base. Inter- 
frontalia hairy but vdthout outstanding bristles . . . . Syntliesiomyia 

xirista plumose. Prosternum bare. Bristles extending a considerable distance 
along lower branch of radial vein . . . . . . . . . . . . 4 

4. Both sexes with wide hairy interfrontalia containing a pair of bristles (unique 

to genus) . With presutural acrostichals. Eyes hairy . - Passeromyia 

Interfrontalia bare. Eyes bare. Without presutural acrostichals Graphomya 


' Genus Pyrellia Desvoidy. 

Eobinean-Desvoidy, Essai Myodaires, 1830, 462. 

There are three sections in this genus named in the hey, but as 
characters are found to grade on exotic forms they cannot be regarded 
as genera of satisfactory status. The identity of the species listed below, 
rests on material identified somewhere about 1920 by the late Professor 
M. Bezzi, by Major E. E. Austen who compared specimens with Walker’s 
types, and by the late Dr. J. M. Aldrich, This material, handled origin- 
ally by Professor T. Harvey Johnston, has long been nnder my charge 
together with some material bred by Johnston and Bancroft. 


Key to species of Pyrellia. 


1. Without presutural dorsoeentral bristles. Eidge bordering squama hairy. Vivid 
blue species with autennss usually yeHow. Upper eye-facets enlarged on 
male. On female the frons is as wide as, or wider than, tbe eye-width, and 
the interfrontalia much narrower than parafrons . . . . . . . .* 2 


With two presutural dorsoeentrals, often very short and the second pair of 
bristles may be weak or even missing. The antennae are usually black. The 
froim narrower than the eye-width and the interfrontalia wider than the 
paraf reus on the female . . . . . . . . . . , . . . . . 3 
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2. Larger species. Eyes of the male separated by the widtli of an eye- 

facet - . . . . . . . . . . . . . . . luuta Wied. 

Smaller species. Eyes of male separated by the width of three eye- 
facets , . . . . . . . - . . . . • . • caeruJea Wied. 

3. Eidge bordering squama hairy. Legs entirely black - 4 

Ridge bordering squama bare. Femora metallic green , . tasmaaiac Macq. 

4. Eyes of male with well defined area of enlarged facets and separated by the width 

of one facet. Larger bluer species, anterior spiracle usually faun . . egle Bigot 

Eyes of male without defined area of enlarged facets and separated by width of 
ocellar triangle. Smaller greener species with anterior spiracle usually 
black . . maronea Walk. 


Pyrellia laid a Wied. 

Mnsca lauta Wiedemann, Aussereur. zweifl. Ins. ii. 1830, 410. 

Orthellia lauta Anbertin. Ann. Mag. Nat. Hist. (10) xi. 1933, 141. 

Musca proerna Walker. List Dipt. B. Mns. iv. 1849^ p. 888. 

One specimen was identified by Austen under Walker’s name and 
another by Bezzi as being Wiedemann’s species. The synonyuny has 
already^ been published by Anbertin, 

Hab. — Queensland. Although it occurs in Brisbane, this is mainly 
a North Queensland species which extends through the islands, Java being 
the type locality. 

Pyrellia caerulea Wiedemann. 

Musca caerulea Wiedemann. Zool. Mag. III., 1819, 23. 

Lucilia viridiceps Macquart. Dipt. Exot. suppl. iv. 1849, 249. 

Pyrellia proerna Johnston and Tiegs, Proe. Roy. Soc. Queensland, 
xxxiv, 1922, 100 — nee Walker, 1849. 

This common Brisbane species breeds in cow-dung and a specimen 
so bred was identified by Aldrich as viridiceps. Jolinston and Bancroft 
did not recognise it as distinct from the prior species and I have been 
unable to find a satisfactory character for separating the females of 
these two closely allied forms although they seem to stnnd separated on 
colour; the present one being referred to by Johnston and Tiegs as 
cobalt blue. It is the form known to Johnston, Bancroft and Tiegs as 
being proerna and they placed it in Pseulopyrellia on characters, I think, 
other than those given in the key and which I find are un^tisfactory 
for the Australian material. The species also occurs in Sydneys 
Anbertin placed Macquart ’s name as a synonym. 

Pyrellia egle Bigot. 

Pyrellia viridifrons Macquart. Dipt. Exot. suppl. 4. 1849, 251. 

(Preoccupied by Lucilia viridifrons Macq., 1843, also a Pyrellia.) 

Pyrellia egle Bigot. Ann. Ent. Soc. France (5), viii. 1878, 37. 
Braiier. Denk, K. Ak. Wiss. m.-n. Cl. cviii. 1899, 527. 

Pseudortlullia viridiceps Townsend. Ins. Ins. Mens. iv. 1916, 44. 
Nee. Macquart, 1849. 

In literature this species seems to have been confused owing to 
Townsend w^ho apparently made it the tyrpe ^of his Pseudarihellia^ 
erroneously giving Macquart ^s name viridiceps as genotype. Characters 
given by Townsend certainly suggest this. Johnston and Tiegs (1922, p. 
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1001 make the remark that Aldrich considered viridifrons and viridiceps 
mav he the same species. This suggests that a confusion existed m 
America between two forms and Aldrieli was following Townsend. The 
presiitiiral dorsoeentrals are often difficult to detect, leading to possib e 
misalliances, but the frons ia so very much narrower in the present 
case that errors of this nature may be readily detected. Ao specimen 
of the present form existed in the Johnston collection and hence it had 
not been identified. 


Of the forms known to me, only two can fit the description of cgl(\ 
the other one being maronea. The latter, however, almost invariably 
has the anterior spiracle black, only one specimen before me being 
otherwise coloured, whereas the spiracle is usually reddish on the present 
species conforming to Bigot’s description ‘'eicitriee subhumerali fulva,” 
and exceptions are rare. 


Hal. — Queensland. Common around Brisbane. 


Pyrellia maronea Walker. 

Musm maronea Walker. List Dipt. B. Mus. iv. 1849, 886. 

OrflieUia maronea Aubertin. Ann. Mag. Nat. Hist. (10) xi. 1933, 
142. 

3Iusca donysa Walker. List Dipt. Brit. Mus. iv. 1849, 886. 

Pyrellia nigiiceps ]\Iacqnart. Dipt. Exot. suppl. 4. 1849, 252. 

Sehiner, Novara Eeisa. Dipt. 1866, 304, 

The synonymy is given by Aubertin and a male specimen before me 
was compared with the type by Austen, this fixing the identity of the 
species. 

Hal. — Queensland: Brisbane. New Sontli Wales: Sydney. 


Pyrellia fasmaniae Maeqiiart. 

Pyrellia ta^maniae Macquart. Dipt. Exot. suppl. 1. 1846, 199. 

Mmca extrema Walker. Ins. Saund. Dipt. 1853, 348. 

Pyrellia australis of Authors is probably this species — nee. Macq. 

There is only one species of Pyrellia known to me from Tasmania 
and it extends to Brisbane where it is quite common. Maequart’s 
description of this, the first Pyrellia he described from the Common- 
wealth, is very short and unsatisfactory, but Walker mentions the green 
metallic femora which leaves little doubt eonceiming the identity of 
his form. 

■None of the authors give information for the determination of their 
identification of australis and no specimens are marked as such in the 
Johnston collection. Moreover I have not seen any Pyrellia that fits 
Maequart’s description, the figure of the wing in this case being 
extraneous to the genus whilst his other figures conform. 

Hah , — Queensland to Tasmania. Generally distributed. 

Note . — The specimens identified by Froggatt for Johnston as being 
tasmanicB belong either to lauta or ccerulea, perhaps both, but the label 
IS attached to the former. 
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Fyrellia sp. 

Specimens bred by Johnston and Bancroft, and identified as being 
near australis, are very small and seem to have a wider frons on the 
male than is the case with tasmaniae. No male captured conforms to 
them, but a female comes from the Queensland National Park (A. J. 
Turner, March, 1929) which specimen certainly has a wider frons sug- 
gesting it is a new and undeseribed minute species, half the length of 
■a normal specimen of P. tasmaniae, and a quarter that of P. egle. The 
femora are green, at least in part on the captured specimen, but this 
character is not apparent on the four bred specimens before me. Pre- 
sumably the species has been overlooked owing to its minute size. 

Rab . — Queensland. 

S pedes unidentified. 

P. australis Maequart. Dipt. Exot. suppl. 3, 1848, 57. 

P. analis Maequart. Dipt. Exot. suppl. 5. 1855, 114. 

Genus Musca Linn. 

Linnceiis. Syst. Nat. 1758, 589. 

There have been attempts to divide this genus, the characters given 
being quite inadequate for the purpose, but Patton has shown that there 
are quite natural groups wdthin it. The known Australian species were 
dealt with by Johnston and Bancroft and the synonymy by Patton. 

Key to species of Musca. 

1. "With pleural hairs lying in front of anterior spiracle and below humeral callus. 

Interfrontalia exceptionally wide on both sexes. With two pairs of stripes 
extending full length of thorax. Abdomen of male reddish-yellow, of 
female dark • • domestica h. 

Without pleural hairs lying in front of anterior spiracle. Interfrontalia usually 
much narrower on female, always narrower on male. Inner stripes of 
thorax usually shorter than, or fused with, outer ones . . . . 2 

2. Only the male with abdomen reddish-yellow, that of the female being 

dark . . . . . . . . • . • • • • . . * • • • ^ 

Both sexes with abdomen reddish-yellow. Eyes of male narrowly separated, 
stripes of thorax separated . . . - . . • • • • . . ^ 

o. Larger species, 6 mm. or more with inner stripe of the thorax separated 
from the outer one. Eyes of male practically contiguous. ^ Inter- 
frontalia of female exceptionally narrow, oceiiu^ing barely half width of 
frons . . . . • • • fergusoni J. & B. 

"Smaller species with inner stripes of thorax fused with outer. Eyes of male 
sepai’ated by width of half ocellar triangle?* Interfrontalia of female 
slightly over half width of frons . . . . . . • - vetustissima Walk. 

4. Larger species, 6 mm. . . . . . • . - • ■ - • • * J. & B. 

Smaller species, 4-} ram. . . . . . . - . • • • • terraereginae J. & B. 

I do not know how to define differences between hilli and terras- 
regiuac. They are listed as valid species by Patton, but Johnston and 
Bancroft’s specimens show so much variation that a line of demarka- 
tioii does not seem to be available and the authors did not draw up^ a 
list of comparative characters. Evidently they left differences to oe 
inferred by the drawings and these show nothing conclusive, distinctions 
showing there not always showing on the specimens. 
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Miiscd domestica Linn. 

Musca domestica Jjixm. 1758. Johnston and Bancroft. Proc.Roy. 
Soe. Queensland, xxxi. 1920, 181-203, figs. Johnston and Tiegs. Proc. 
Boy. Soc. Queensland, xxxiv. 1922, 91. Patton. Bull. Ent. Res. 
London, xii. 1922, 424; and Philippine Journ. Sci. xxvn. 1923, 312. 

Musca australis Macqiiart. Dipt. Exot. snppl. 4. 1849, 266. 

Walker. List Dipt. B, Mns. iv. 1849,901. Patton. Philippine Journ. 
Sei. xxvii. 1925, 186. Nee. J. and B. 1920 (Preoccupied Boisduval). 

3Iusca minor UaQqudiTt Dipt. Exot. suppl. 4. 1849,253, Patton. 
Philippine Journ. Sei. xxvii. 1923, 195. 

The very wide interfrontalia on both sexes is a character useful for 
the ready recognition of this species which occurs throughout the 
Commonwealth. 

M usca vievna Macq. 

i¥. vacina Macquart, described from America, was originally 
regarded by Patton as an atypical species of domestica, but more 
recently he has established it as a distinct species inhabiting the tropics, 
with a distribution reaching the Mediterranean and North China. 

A record of M. domestica Linn, as a bush fly in Australia by G. F. 
Hill (Ann. Trop. Med.‘ and Parisit. xv., 1921, p. 93) may possibly refer to 
this species for Austen identified material submitted by Hill as being 
a variety of dmyiesiica which Hill recorded without accepting. 

The possibility of Hill having made an error in his identification, 
must not be overlooked and his is the only reference I have found that 
suggests M, vicina Macq. occurs in the Northern Territory and North 
Queensland. 

The species is to be distinguished by the frons of the male being 
slightly narrows, and the female has perhaps more brown in its colour 
pattern. Patton records differences in the terminalia of the male and 
records overlapping in its distribution and that of 31. domestica. 

31usca fergicsoni J. and B. 

3Iusca canvexifrons (Thomson, 1868). Patton. Philippine Journ. 
Sci. xxiii. 1923, 334 ; and xxvii. 1925, 186, 198. 

Eumusca australis Townsend. Ins. Insc. Mens. iv. 1916, 44. 

Musca australis Johnston and Bancroft. Proe. Roy. Soc. Queens- 
land. 1920, xxxi., 182. Nec. Macquart., nec. Boisduval. 

Yiviparomusca fergusoni Johnston and Bancroft. Mem. Queens- 
land Mus. vii. 1920, 31. 

Musca fergusoni Johnston and Tiegs. Proc. Roy. Soc. Queensland, 
xxxiv. 1922, 97. Patton. Bull. Ent. Res. London, xii. 1922, 425 ; and 
Philippine Journ. Sci. xxvii. 1925, 198; and Ann. Trop, Med. Parasit. 
xxvi. 1932, 382. 

For the ready recognition of this species it will be noted the eyes 
of the male are practically contiguous and the interfrontalia on the 
iemale is less than half the width of the frons. The species is only 
known tu me from Queensland for certain, as the identified female I 
examined from Darwin does not conform in head characters whilst the 
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male with it is evidently vetustissima. The stripes, often to be distinctly 
seen with the inner pair short, may be traceable to the full length of 
the thorax, depending largely on the incidence of the light and the 
condition of the specimen. 

Musca vetustisdma Walker. 

fMuscd piimila Maequart. Dipt. Exot. suppL 3. 1848, 58. 

Musca vetustisdma Walker. List Dipt. B. Mus. iv. 1849, 902. 
Johnston and Bancroft. Proe. Roy. Soc. Queensland, xxxi. 1920, 195; 
and Mem. Queensland Mus. vii. 1920, 41 (Eiimusca). Johnston and 
Tiegs, Proe. Roy. Soc. Queensland, xxxiv. 1922, 95. Patton. Philip- 
pine Journ. Sci., xxiii. 1923, 315 ; and xxvii. 1925, 186, 196. 

Musca corvim Proggatt, nec. Fabricius. Patton. Philippine 
Journ. Sci., xxiii. 1923, 314. 

Musca pumila Patton. Bull. Ent. Res. London, xii. 1922, 424. 

Maequart described two species from Australia, one as australis 
the type of which was found to be domesUca^ and the others Patton first 
identified as being the present species, then later relinquished the name 
pumila as the type was lost. Maequart ’s material was obtained entirely 
from south-eastern Australia and Tasmania where apparently only two 
species of Musca occur, suggesting that Patton’s original identification 
is correct, so the name might be revived with this assurance as to the 
identity of Maequart ’s species. 

The species is distributed throughout the Commonwealth, and 
causes considerable annoyance, swarming (sometimes in many 
hundreds) around persons and animals. 

Musca Mlli J. and B. 

Musca Mlli Johnston and Bancroft. Mem. Queensland Mus., vii. 
1920, 35. Johnston and Tiegs. Proe. Roy. Soc. Queensland, xxxiv. 
1922, 99. Patton. Bull. Ent. Res. London, xii. 1922, 425; and Philip- 
pine Journ. Sci., xxvii. 1925, 198. 

Hal . — Queensland. 

Musca terraeregmae J. and B. 

f Musca prisca Walker. List Dipt. B. Mus., iv. 1849, 903. 

Mu^ca ierraereginae Johnston and Bancroft. Mem. Queensland Mus., 
vii. 1920, 31. Johnston and Tiegs. Proe. Roy. Soc. Queensland, xxxiv. 
1922, 98. Patton. Bull. Ent. Res. London, xii. 1922, 425 ; and Philip- 
pine Journ. Sci., xxvii. 1925, 198. 

Patton examined Walker’s type which is in poor condition and 
suggested the species might be the same as that described by Johnston 
and Bancroft. 

Hah, — Queensland. 

Genus Synthesiomyia B. and B. 

Syntliesiomyia Brauer and Bergenstamm. Muscaria Schkometops, 
iii. 1893, pp. 96, 110, 159, and 178. 

Syntheskymyia hrasHiensis. 

fCyrtoneura flavicomis Macq. 1849, nec. Maeq., 1843. 
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Synthesiomyia hrasiliensis Braner and Bergenstamm. Mnsearia 
Seliizoinetops, iii. 1893, pp. 96, 110, 159, and 1/8. 

In 1843, Macquart gave the name Cyrtqneura flavicornis to a i\y 
from ‘lisle de France’’ and again in 1849 to a fiy without locality, but 
the second species had been regarded as Australian and seems to be the 
ibrm subsequent described by Brauer and Bergenstamm. 

I believe this species is also known as micUstyla v.d.Wulp, at the 
British Museum, but no specimens were labelled as such by Austcii. 
Doubtless the synonymy has been published somewhere but I have not 
found it. 

A specimen before me was identified as S. irasiliensis B. and B. by 
Aldrich and was the record upon which Johnston and Bancroft first, 
recognised its presence in Australia. One specimen is labelled as having- 
been reared from larvos in carrion, presumably by Johnston and Tiegs. 

The species is readily recognised by its bare arista and red-brown 
tip on the abdomen. It is very common in Brisbane over the winter 
months. 

Genus Passeromym R. and V. 

Passeromijia Rodham and Villeneuve. Bull. Soe. Path. exot. 1915,. 

428. 

Orfliomiisca Townsend. Ins. Insc. Menst., iv. 1916, 45. 

Passeromym longicornis Macquart. 

Cyrtoneura longicornis hlacquart. Dipt. Exot. suppl. 4. 1849, 255.. 

Miiscina licterocliaeta Yilleneuve. Bull Soe. Ent. Prance. 1915, 227. 

Passeraynyia lieterocliaefa Rodhain and Villeneuve. Bull. Soe. Path, 
exot., viii. 1915, 428. 

OrnitJiamiisca victoria Townsend. Ins. Insc. Mens., iv. 1916, 45* 

This fly figures rather extensively in the Australian literature as 
it is readily bred from newly deserted bird’s nests and in these cases it is 
heavily^ infested by three genera of blowfly parasites, Mormoniella, 
Paraspilomicnis and TacJiinaepli(egus. A series bred from nests of 
Mijzantha garrnla (Noisy Miner) and some captured specimens are 
before me. 

Hal). Queensland to Victoria, but probably occurs widely over the 
Commonwealth. 

Genus Graphomya Desvoidy. 

Robineau Desvoidy. Essai Myod. 1830, 403. Mackerras. Proc. 
Lin. Soc., N.S. Wales, Ivii. 1932, 361. 

Graphomya maculaia rufitibia Stein. 

Stein. Ann Mus. Hung., xvi. 1918, 147. Mackerras. Proc. Linn. 
Soe., N.S. Wales, Mi. 1932, 361. 

Hcih.— Queensland and New South Wales. Two males and six 
females before me were taken in Brisbane during the months of June* 
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July, October and November from 1928 to 1933. All were taken at 
rest on leaves, most of them on a mango tree at Snnnybank. The fly is 
probably not uncommon though seldom seen. 

Graphomya camphelli Mackerras. 

Mackerras. Proe. Lin. Soc., N.S. Wales, Ivii. 1932, 363. 

Hah . — North Australia. The species was deseril)ed from a unique 
male. 


R.S. — B. 
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The Analysis of Co-variance and its Use in 
Correcting for Irregularities of Stand in 
Agricultural Trials for Yield. 

By L. G, Miles, B.Sc.Agr., PI1.D., and W. W. Bryan, M.Sc.Agr. 

{Tabled before the Royal Society of Queensland, 21th April, 1936.) 

Irregularities in stand have proved a frequent source of trouble in 
agricultural yield trials. The effects of such irregularity may be reflected 
in an increased residual variability, or '' error ” component, coupled with 
decreased precision of the experiment, or they may actually affect certain 
varieties or treatments more than others, resulting in biassed or altogether 
erroneous conclusions. With root crops or transplanted crops, marked 
differences in stand may result through the complete failure of certain 
hills, while even with sown crops such as maize, yield results may be 
seriously affected by missing hills, or plants. Such gaps with sown crops 
are often caused by soil pests or diseases which destroy young seedlings, 
or may be due to inherently poor germination of the seed. In the former 
case, it is obviously not fair to penalise any one or more treatments because 
they have chanced to coincide with unfavourable soil areas. Even in 
the latter case, where the seed itseff is at fault, the losses due to poor 
germination are almost always attributable to age of the seed or lack of 
care in its handling, and not to any failing of the variety itself. In such 
cases the question naturally arises : Are we justified in correcting our 
yields on a basis of stand counts ? 

Numerous maize workers have studied the effects of missing hills on 
the yield of adjacent hills and on the plot yield ; the general conclusion 
has been that, with ordinary rates of sowing, losses due to missing hills 
may be partially but not wholly counteracted by the increased yield of 
neighbouring hills or plants.^® Where two or more adjacent plants are 
missing the reduction in yield will of course be more marked than if the 
same number of non-adjacent plants had been lost. The actual extent to 
which variations from a perfect stand affect yields can never be definitely 
worked out however, as it will vary with season, with soil type, and with 
rat© of planting adopted. Nevertheless, it has been the invariable practice 
of some workers to correct yields for stand differences before analysing 
their results. Such corrections, though perhaps very desirable, are quite 
arbitrary since they imply unity correlation between yield and the figures 
taken to represent stand. The ‘‘ co -variance technique, however, 
described by Fisher^ in 1932, and later by Wisharf^ and Snedecor,® has 
offered the most logical and reasonable method of adjusting yields on a 
basis of stand. 

This method of analysis has numerous applications, but in cases such 
as that in question it aims at determining the residual unit plot correlation 
between yield and stand, after block and treatment effects have been 
removed ; treatment means are then corrected on the basis of a regression 
of stand, which is actually proven to exist. 

The application of the method is well illustrated in the case of a recent 
mai^ varietal trial conducted at the Queensland Agricultural College 
during the summer 1934-35. Ten varieties were under test (here indicated 
hj the lettem A to J), the plan of the experiment being a 10 x 10 Latin 
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Square, with 6-row plots, 54 ft. by 27 ft. These varieties were from different 
sources, and examination of the seed lots of G, H, and J showed them to 
be rather badly damaged by weevil, and to contain a number of dead grains. 
This condition was reflected in the impaired stands of these varieties after 
germination. Plant counts were therefore made on ail plots, and recorded 
together with resultant plot yields. 

An analysis of variance of Yield (Y), was made in the usual way. 
Portion of this analysis will be found under the heading Y in Table II. 
Application of the z test showed that highly significant differences between 
varieties were to be expected, and a summary of the results is given in 
Table I, It was evident that the four varieties lowest in yield were also 
those lowest in stand, so that had stands been equal in all cases, the order 
might have been very different. 

The next step, therefore, was an analysis of variance of stand counts 
(X), proceeded with in exactly the same manner as that of yield. The 
salient features of this analysis also appear in Table II. under heading X. 
Here again the z test showed that the observed inter-varietal differences 
were probably highly significant, and that therefore correction of yields 
would be justified if yield were shown to be correlated with stand. 


TABLE I. 

Sttmmaby of Unadjusted Yields. 


Variety. 

Tie 

Lb. per Plot. 

LD. 

— " 

Bu. per Acre. 

Sigpificautly 

Exceeds. 

A 

86'76 

46*3 

DEFGBIJ 

B 


43*0 

EFGHIJ 


7809 

41*7 

FGHIJ 

D 

73*51 

39*2 

IJ 

E 

69*92 

37*3 

IJ 

F 

68*01 

36*3 

J 

G 


34*7 

J 

H 

64*68 

34*5 

J 

I 

60*72 

32*4 

3 

3 

43*46 

23*2 

. . 


S.E. (Mem of 10 Plots) = 3'058 lb. Signif. diff. = 9*17 lb. 


The third step was an analysis of co-variance of X and Y. This is 
proceeded with in a manner closely parallel with that of the analysis of 
variance of X and Y, except that its basis is sums of products of X and Y, 
instead of sums of squares of either X or Y. Thus the formula for “ total 
sum of products becomes iXY — iJX(My) ; and that for varieties, 
ZXyYy N — 2’X (My) ; where Xy represents varietal stand totals, Yy 
varietal yield totals, and N the number of plots per variety. Similar formulae 
of course hold for rows and columns, while the sum of products for error is^ 
obtained by subtraction. The quotient, sum of product^ devided by degrees 
of freedom, represents “mean product’’ or “ co- variance,'* and is 
comparable with the mean square or variance obtained in analyses of 
variance. The analyses of variance and co-variance are shown in condensed 
form in Table II. 
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TABLE II. 

ANALYSES OF VAEIAJTCE AITD CO-VABIAlsrOE. 


Deo to— 

D.F. 

Yieid (Y) 

Stand (X) 

[ CO-VAEIANCE (XY). 

i 

SEjn sgs. 

! 

Mean Sg. 

Sum sgs. 

Mean Sq. 

Sum Prod. 

M. 'Prod, 

r 

Bows 

9 i 

3475*090 

386*121 

58652*0 

6516*89 

10456*328 

1161*814 

•732 

CoiEmns 

9 i 

1184*783 

131*642 

68660*4 

7628*93 

6686-631 

742*959 

•741 

Varieties 

9 

13103*303 

1455*923 

113949*8 

12661*09 

35225*108 

3913*901 

•912 

Error 

72 

6732*363 

93*505 

75513*8 

1048*80 

16722*319 

232*254 

•742 

Total 

, . 99 

24495-539 

316776*0 . . 1 

69090*386 

1 


z(Y) = 1-37S. z(X) = 1*245. 1% point (Fisher) approximately *46. 


From the Tables of variance and co-variance, coefficients of correlation 
(between yield and stand), can be calculated for rows, columns, varieties, 
error and also total if desired. These are obtained by dividing the sum 
of products in each line by the square root of the product of the correspond- 
ing sums of squares for X and Y. Thus from Table II., r^y (for Error) = 
V 57 wi rx ^ 75513 . 8 = significance of these correlations is 

determined by the t ’’ test, or by the use of tables provided by Fisher ^ or 
by Wallace and Snedecor.® It must be remembered in using these tests 
that the number of degrees of freedom for correlation is in each case one 
less than in the analysis of variance. All the values shown were significant, 
those for varieties and error being highly significant. The high inter - 
varietal correlation coefficient of -912 is of interest, since it indicates 
that yield differences between varieties are to a very high degree associated 
with differences in stand. 

The important coefficient, however, is that of *742, which represents 
the residual plot correlation after block and varietal effects have been 
removed. Since this correlation is highly significant, we are justified in 
correcting our yield values on a basis of their regression on stand. Had it 
not been significant, it would still have been allowable to make the adjust- 
ments, but such procedure would probably have been of httle or no value 
in increasing the precision or validity of the results. 

The regression of yield on stand is now determined for the error ” 
components, by dividing the sum of products by the sum of squares for 
stand. ^ The regression coefficient,' b, is thus found to be *2214472. The 
correction equation is now : Y' = Y — b (X — Ms) ,* where Y represents 
actual individual yields, Y' adjusted yields, X individual stands, and Mx 
the mean of all stands. The necessary adjustment is made by substituting 
varietal mean stands and yields for X and Y respectively in the above 
formula. Table IV . shows the adjusted varietal mean yields and the manner 
ui which they were obtained. 

• computed the analysis of variance of these adjusted 

yields^^ The sum of squares now becomes S{Y' — My)^ which (substituting 
for V), equak i7{Y - My - b (X ~ Mx)}2, or 2{j where x 

y are deviations of X and Y from their respective means. 2{y — bx)^ = 
2;y- — 2b Sxy + b^Zx^, i,e. sum of squares for yield, minus 2b times the 
sum of products, plus b^ times the sum of squares for stand. These com- 
patatiom are made using the values for sums of squares and products in 
iabie II., and the computed figures, *049039 and — *442894 for b^ and 
~ 2b respect^ely. This has been done in Table III. Take for example 
tne computation for varieties : Sum of squares for Y, 13103*3031, is entered 
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uncliaiiged ; sum of products, 35225*108, is multiplied by — *442894 to 
give — 15600*9890 ; and sum of squares for X, 113949*8, is multiplied 
by ‘049039 to give 5587*9842. The algebraic sum of these t^ee quantities, 
3090*298, is the new sum of squares (using adjusted yields), for varieties. 
The other sums of squares may be obtained in a similar manner. It is 
important, however, to remember that one degree of freedom has been 
lost from the error complement, through the computation and use of the 
regression coefficient, b. The analysis of variance of adjusted yields is 
completed by dividing sums of squares by corresponding degrees of freedom 
to obtain mean squares. 

TABLE m. 

Analysis op Vaiuaxoe op adjusted Yields. 


Due to 

! 

D.F. 

1 

Sum Sqs. Y 

—2b (S. Prods.) 

b2 (S. Sqs. 
X) 

1 

Sum Sqs. 

Y' , 

M. Sq. Y' 

Rows 

9 

3475-0904 

-4631-0449 

2876-2354 

1720-281 

191-142 

-Columns 

9 

1184-7825 

-2961-4688 

3367-0374 

1590-351 

176-706 

Varieties 

9 

13103-3031 

-15600-9890 

5587-9842 

3090-298 

343-366 

Error 

71 

6732-3631 

-7406-2148 

3703-1212 

3029-269 

42-666 


z — 1-043. 1% point (Fisher) = approximately *46. 

S.E. (Mean of 10 Plots) « V4-2606 = 2-066. 


In comparing this analysis with that of original 5 delds in Table II., a 
striking feature is the reduction of the mean square for error from 93*5 
to 42*7, indicating that considerably greater precision has been attained 
by eliminating the effects of stand variability. It is also evident, however, 
that the mean square for varieties has been still more reduced, though the 
application of the z test indicates that highly significant inter- varietal 
di&rences still exist. 

The new standard error for a mean of 10 plots becomes 4*266 or 
2*0656 lb., and the minimum difference between adjusted mean yields 
which can be classed as significant, 3 X 2*0656 or 6.20 lb. Table IV. presents 
the 10 varieties in the order of their adjusted yields. It wiU be seen on 
comparison with Table I., that the varieties A, B, C, D, E, E, I, and J have 
not altered their relative positions, though their range has been considerably 
reduced. H, however, which was previously eighth in order of yield, and 
significantly below A, B, and C, has now risen to third place, where it is 
on a par with A and B, and significantly better than E, F, I and J. The 
only other variety which has improved its position is G, which was previously 
seventh in order, and significantly superior to J alone. This variety is 
now in fifth position being superior to I and J, and significantly exceeded 
only by A. 

TABLE IV. 

adjusted Vakietal Mean Yields. 


Variety. 

X 

X -Mx 


Y 

Adjusted 

Lb. per 
plot. 

Yields. 

Bu. per i 
acre. 

Significantly 

exceeds. 

A 

279-4 

40*0 

-8-858 

86-763 

77-90 

41-6 

GDEFIJ 

B 

260-6 

21-2 

-4-695 

80-602 

75-91 

40-5 

DEFIJ 

H 

201-5 

-37.9 

8-393 

64-681 

73-07 

39-0 

i EFIJ 

0 

266-6 

27-2 

-6-023 

78*095 

72-07 

38-4 

FIJ 

G 

214-4 

-25-0 

5-536 

64-996 

70-53 

37-6 

IJ 

D 

267-8 

28*4 1 

-6-289 

73-507 

67-22 

35*9 

J 

E 

255-8 

16-4 

-3-632 

69-917 

66*28 

35-4 

J 

F 

249-0 

9-6 1 

-2-126 

68-008 

65-88 

35-1 

J 

I 

232-5 

-6-9 ! 

1-528 

60-719 

62-25 

33-2 


J 

166-4 


16-166 

43-463 

59-63 

31-8 

.. 
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These results are more in keeping with past experience, since it has 
been impossible over a period of nine years to separate B and H with respect 
to yield. The application of the co-variance technique may therefore 
be said to have raised the trial from one on which little reliability could 
be placed on account of stand discrepancies, to one of considerable value 
in the varietal trial series. 

This method should be applicable with even more striking results tO' 
experiments with wider spaced plants where individual losses might be 
more serious than with maize. Sanders^ has shown how the method might 
be used to correct yields of plots in an experimental year for variations in 
yield of the same plots during a preliminary uniformity trial. Probably 
the greatest application of the analysis of co-variance in field experimentation 
will be however with perennial crops, where blank tests can be conducted 
for a number of years prior to the imposition of fertilizer, cultural or pruning 
treatments. Correction of the experimental yields on the basis of their 
regression on the preliminary yields will be a very important factor in 
reducing the standard error, and greatly increasing the precision of such 
experiments. 
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A Small Collection of Fossil Cockroach Remains 
from the Triassic Beds of Mount Crosby, 
Queensland. 

By E. J. Tillyaed, M.A., Se.D., D.Se., F.E.S., F.R.E.S. 

{Commumcated to Boyal Society of Queensland, 315^ August, 1936.) 


The small collection of fossil cockroach remains which forms the 
subject of this paper was made by Messrs. 0. A. Jones, M.Se., and 
A. K. Denmead, M.Sc., both graduates of the University of Queensland, 
Portion 205, Parish of Chuwar, near Mount Crosby, South Queensland. 
The collection was forwarded to me by Dr. W. H. Bryan, of the Depart- 
ment of Geology, University of Queensland. 

In his letter to me, Dr. Bryan writes as follows: — '‘The locality had 
previously been regarded as of Tertiary age, but these gentlemen (i.e., 
Messrs. Jones and Denmead) have shown that the beds concerned 
(including that containing the insects) belonged to the bottom of the 
Ipswich Series, being even lower than the so-called 'basal conglomerates.’ 
The Denmark Hill insects, you will remember, came from the top of 
the Ipswich Series.” 

The fossil insects are impressions of cockroach forewings or tegmina 
on a medium ochreous to greyish shale, of rather coarse, and slightly 
sandy texture, such that the finer details of the venation, though fairly 
clear, are not as good as those found in shales of finer grain. There are 
nine specimens in the collection, seven of which are merely fragments, 
too incomplete for description, while the other two, represented by both 
obverse and reverse impressions, are of very nearly complete forewings. 
All the specimens appear to belong to the same genus, and the two 
complete forewings or tegmina belong to two distinct but related species, 
both new to science. 


Order Blattaria. 

(Cockroaches.) 

Family mesoblattestidae Handlirseh. 

Genus Triassoblatta Tillyard. 

Tillyard, Mesozoic Insects of Queensland. No. 6. Blattoidea. Proc. 
Linn. Soc. N.S.W., 1919, xliv., pt. 2, p. 367. 

Genotype : — Triassohlatta typica Till., from the Upper Triassic Beds of 
Denmark Hill, Ipswich, Queensland. 

The genus contains medium to large tegmina (12 to 21 mm. in 
length), distinguished by the following characters: — Humeral area 
narrow to moderately wide, distinctly shorter than the anal area. 
Subeosta (Sc) ending up on costa at from one-third to nearly one-half 
the wing-length, and consisting of from four to seven branches. Radial 
system (R) with posterior main stem, formed originally from Rs, 
having only very slight sigmoidal curvature, so that its lowest point 
(about midway along the wing) is well above the middle line of the 
tegmen. R ends only slightly above apex. Media (M) poorly developed. 
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oecupying only a narrow triangular area ending around the apex and 
extending at most not more posteriorly than about the apical one-fourth 
of the posterior margin. Anterior cubitus (CuA) well developed, occupy- 
ing a wide triangular area along posterior margin, and with many 
branches. Intercalated longitudinal striae occur throughout the eubital,. 
median and distal part of the radial regions. Clavus or anal region 
large, always longer than one-third of the wing, strongly cultriform; 
vein lA and at least the first branch of 2A end on the vena dividend 
(CuP), which is very strongly developed. 

The above definition is modified from the one originally given by 
me (1919, p. 367) but does not differ in any essential particular from 
the original. 

Two species were originally described by me from the Upper Trias 
of Ipswich, Q., viz. T. typica Till., the genotype, having a tegmen only 
about 12 mm. long, and T. insignita Till with a tegmen about 21 mm. 
long. The two species differed also in the amount of curvature of the 
costal margin, which was much greater in T. typica, in the size of the 
humeral area, which was very narrow in T. typica but broadly lanceolate 
in T, insignita, and in the branchings of Sc, which was short and had 
only four branches in T, typica, considerably longer and with seven 
branches in T. insignita. 

The two new species from Mount Crosby approach T. insignita in 
size, ranging from 18 to 19 mm. in length. They both fit well within 
the generic definition, but both possess also well marked specific 
characters which clearly distinguish them from one another and also 
from the Ipswich species. 

In order to make the position quite clear, I give here a Key to the 
four species of TriassoUatta now known : — 

Key to the known species of Triasso'blatta Till. 

1. Comparatively small tegmina, about 12 mm. long, with narrow humeral 

area . . T. typioa Till. 

Comparatively large tegmina from 18 to 21 mm. long (Genotype; Denmark Hill, 
Ipswich). With moderately wide humeral area . . . . . . . . 2 

2. Tegmen about 21 mm. long; Sc. comparatively long, with seven branches 

T. insigmta Till. Denmark ffiU, Ipswich). 

Tegmen from 18 to 19 mm. longj with Sc. much shorter and only possessing from 
four to five branches . . . . , . , . . . . . . . , . 3 

3. Comparatively narrow wing; clavus long and comparatively sharply angled 

distally .. .. .. .. X. jones-i n. sp. (Mount Crosby). 

Comparatively broad wing; clavus iniieh shorter and comparatively bluntly angled 
distally .. .. .. .. x, denmeadi n. sp. (Mount Crosby). 

Triassoblatta Denmeadi n.sp. 

(Fig. 1.) 

Fotewing or tegmen (not quite complete), 17-5 mm. long by 7*0 
mm. wide, representing a complete tegmen about 19 mm. long. 

Humeral margin strongly curved at ba^e, but quickly flattening 
out to a gentle curvature, the humeral area being moderately wide and 
lanceolate in shape. Kest of costal margin only very gently curved. 
Extreme apex missing, but probably broadly rounded as shown in the 
re^oration iu fig. 1. Posterior margin more markedly curved than 
^^^^^niient of the margin at end of vena dnvidens 
(CtLr). JSe ending up on costa at about one-third of the wing-length, 
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Pig. 1. Tri<issohlatta denm^aSi n.sp. Porewiug or tegnien. lA, first anal 
vein. 2Aj second anal vein (with many branches). CuA, anterior 
cubitus (convex). CnP, posterior cubitus or vena divindejis, lying in 
a deep groove separating the clavns, or anal area, from the rest of the 
wing. Jim, humeral area. M, media. Ri, radius. Rs, radial sector, 
which, in the Cockroaches, becomes the main stem of the raidial system. 
Sc, suhcosta. Length 18 mm. 

Pig. 2. Triassotlatta jonesi n.sp. Porewing or tegmen. Lenght 19 mm. 
Lettering as in fig. 1. 

In both figures, parts missing in the actual fossils and restored in the 
figures are shown by broken lines. 


2 A QiP 
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with four branches fairly evenly spaced. Ri a simple vein, subparallel 
to Sc. Main stem of radial system (Rs) bent slightly at its junction 
with Ri, then very slightly curved to apex, its lowest point being about 
the middle of the wing, and the width of the radial area at that point 
being not more than two-fifths of the width of the wing. Intercalated 
longitudinal striae developed only in distal half of radial area, all 
the striae being faint. M weakly developed, with only three branches, 
the first fork occurring a little before half-way; longitudinal striae 
strongly developed. CuA apparently arising from the arch of CuP 
somewhat before its highest point; main stem of CuA faintly sigmoid in 
curvature and ending not very far below apex; number of branches 
five, of which the tv^o most basal posterior ones are closest and most 
strongly curved; of these, the most basal converges very closely to the 
descending arch of CuP and then diverges strongly away from it, sending 
off two descending branches to the posterior margin, the first of these 
being simple, the second branched triangularly and reaching the margin 
at a slight angle; the second descending branch from the main stem of 
CuA runs subparallel to the first and forks about half-way ; the remain- 
ing branches are simple; longitudinal striae are well developed in the 
cubital region. Clavus strongly cultriform, the arch of CuP being 
stronger than the curve of the anal margin; the distal angle of the 
clavus is about 55°, and CuP descends to the margin almost in a 
straight, oblique line. lA is markedly less curved than CuP and ends 
fairly high up on the oblique descending portion of that vein. 2A has 
eight branches, of which all are simple except the second, which is 
strongly forked at about onerthird from base; the first and second 
branches of 2A end on the descending part of CuP, the next branch on 
the wing-margin just before CuP. 

Type . — Eolotype foreiving, Specimen No, P. 3175 Ori, in the collec- 
tion of the University of Queensland, Brisbane. Both obverse (P. 3175(x) 
and reverse (P. 3175&) impressions are equally good, though it is 
difficult to follow the exact courses of the longitudinal striae in the 
distal portion of the wing. The extreme apex is missing for about the 
last 1'5 mm. but is shown restored by broken lines in fig. 1. The 
specimen represents a right forewing. 

Triassoblatta Jonesi li.sp. 

(Pig. 2.) 

^ Forewing or tegmen (complete except for missing clavus and a small 
excision from just above apex) 18.0 mm. long by 6.0 mm. wide. 

This species can he distinguished at once from the previous one by 
the considerably narrower tegmen and by the following characters: — 
Humeral margin strongly curved at about middle, the shape of the 
humeral area being a hyperbolic curve cut off by a straight chord. Se 
short, as in previous species, but with five branches, all simple and 
fairly evenly spaced. R^ forked close to origin ; general course of main 
stem of radial system (Rs) very similar to that in previous species, but 
with fewer branches. (The details of the branchings of the radial 
astern vary from one individual to another in all cockroaches, so are 
deliberately not farther specified here) . M much as in previous species, 
but the first fork occurs a little nearer to both base and Rs, the second 
fork considerahly further distad (these may possibly be only individual 
variations). General plan of the forking of CuA much as in previous 
species, hut the forking of the first descending branch from the main 
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stem is much deeper and more complete, this branch covering a much 
larger triangular area of the wing than in the previous species. Inter- 
calated longitudinal striae beginning faintly in radial area just distad 
from and extending throughout radial area; in median and cubital 
areas, these striae become much stronger, and the longer middle members 
of the distal sets are just as strongly chitinized as the branches of the 
main veins themselves. Vena dividem (CuP) less strongly arched than 
in previous species, descending to posterior margin at a much smaller 
angle, about 45°; length of clavus fully two-fifths of wing-length, as 
against about one-third in previous species. Clavus missing; in fig. 2, 
it has been restored by broken lines. A small squarish incision distally 
above the apex actually spoils the contour of the tegmen in the type 
specimen, but the small portions of the margin and veins of the radial 
system missing on this account have been added to fig. 2 without using 
broken lines. 

Types . — Holotype foreioing, Specime'n Noi F. 3176 a-b in the 
collection of the University of Queensland, Brisbane. Both obverse 
(F. dll6a) and reverse (F. 31765) impressions arc equally good. As 
in the previous species, the courses of the longitudinal striae become 
someAvhat difficult to follow distally. This specimen, like the previous 
one, represents a right forewing. 

Age op the Mount Crosby Beds. 

As both the species of fossil cockroaches discovered in the i\Iount 
Crosby Beds belong to the family Mesoblattinidae, characteristic of the 
Mesozoic (Trias to Lias), and to the genus Triassoilatta^ so far found 
only in the Denmark Hill Beds at Ipswich, Queensland, there can be 
no doubt that the age of the Mount Crosby Beds is not very far removed 
from that of the Denmark Hill Beds. As already pointed out at the 
beginning of this paper, Messrs. Jones and Denmead have proved that 
the Mount Crosby Beds belong to the bottom of the Ipswich Series, 
whereas the Denmark Hill Beds belong to the top of the same series. 
The conclusion reached from a study of the fossil insects of Denmark 
Hill, of which about one hundred and twenty specimens are known, was 
that they were of Upper Triassic age, certainly not younger than 
Ehaetic. Hence it appears safe to place the insects in the present collec- 
tion as of Upper Triassic age, but older than the Denmark Hill insects. 

Without other collateral evidence, it would not have been possible, 
from the material before me, to state definitely that the insects were 
older than those of Denmark Hill. The fact that they belong to the 
genus Tnassoblatta could only be taken to indicate that they were not 
far removed in age from the insects of Denmark Hill. A comparative 
study of the four known species of Triassoilatta is of interest in showing 
that the two species from Mount Crosby are more primitive than the 
two species from Denmark Hill in one important character, viz., the 
feeble development of the median vein. This is a character which, 
curiously enough, separates the most primitive of all Cockroach families, 
the Upper Carboniferous and Permian Archimylacridae, from other 
Palaeozoic and Mesozoic families, and, so far as I know, no other 
Mesozoic cockroaches except only these two species of Ti^iassoMatta 
possess this character. Nevertheless, the archaic condition of the median 
vein, by itself, does not, in my opinion, justify the erection of a new 
genus for these two species. 
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By contrast, the two Mount Crosby species appear to be more 
specialized than the two Denmark Hill species in the evolution of the 
anal veins. In T. typica Till. (Denmark Hill) lA ends on the vena 
dividers and the first branch of 2A ends close to the claval angle, pos- 
sibly just at the end of CuP. The ends of these two veins are missing 
in T. insignita TiH. (Denmark Hill). But, in the allied genus Samara- 
lUUa TiU., also from Denmark Hill, the condition is even more 
primitive, lA ending either just near the end of CuP or on the posterior 
margin. The more archaic condition of the anal veins in the Mount 
Crosby specimens must be held to counterbalance somewhat the more 
archaic condition of the media, leaving us with little or no clear indica- 
tion of the comparative ages of the two sets of species beyond the fact 
that both should be regarded as Upper Triassic. 

Canberra, F.C.T., 7th March, 1936. 
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Essential Oils from the Queensland Flora, Part 
IX. — Melaleuca viridiflora, Part I. 

By T. G. H. Jones, D.Se., A.A.CJ., and 
W. L. Haenke, B.Se., B.Sc. (App.). 

{Tabled before the Boyal Society of Queensland^ August, 1936.) 

Investigations of the essential oil from the broad leafed tea tree, 
which is a very common tree in Eastern Australia, have been carried 
out by several workers, and the main constituents of the oils examined 
by them placed on record.^ Botanical investigation has likewise pro- 
ceeded and the tree is referred to in this paper as Melaleuca viridiflora, 
although other names, such as Melaleuca Leucadendron (var. lancifolia) 
and Melaleuca Maideni have from time to time figured in the literature. 
Owing to the reported high cineol content of the oil, it has never been 
of economic value, but in view of several inconsistencies which appeared 
in the results of various workers, it appeared desirable to make a new 
and systematic investigation of the whole problem of the essential oils. 
In this work the authors have had the co-operation of the Forestry 
Department, which supplied many of the consignments of leaves and 
assisted the investigation as far as possible. It soon became apparent 
that at least two varieties of Melaleuca viridiflora existed, one in which 
cineol was the principal constituent, but the other contained no cineol, 
and trees of this type were readily dififerentiated from the cineol variety 
by the marked difference of odour of the crushed leaves. This particular 
variety was first located from a consignment of leaves from the neigh- 
bourhood of Maryborough, and fortunately the leaves were collected 
from two trees only which were kept separate until their identity was 
established. Trees of this same type were subsequently discovered in 
close proximity to Brisbane and, while a complete surv^ey of the Brisbane 
area has not yet been carried out, it would appear that its distribution 
is considerably less than that of the cineol variety, although the two 
varieties grow together. 

The investigation of the oil from this variety has been completed 
and forms the subject of this paper. It is intended to submit the results 
obtained from the examination of the cineol and possibly other varieties 
at a later date. 

The oil described in this paper has been found to consist almost 
exclusively of the two alcohols linalol and nerolidol with a little ses- 
quiterpene, citral and traces of a phenol. As the alcohols can be 
readily separated from one another and appear uncontaminated with 
other substances, the oil may be regarded as a convenient source of 
these alcohols, and in view of the linalol content (at least 50 per cent.) 
is of undoubted economic value. 

It appears likely that the oils examined by previous workers were 
mixtures of the two varieties mentioned above, as indiscriminate picking 
of leaves was no doubt indulged in by collectors. 

Experimental. 

One and a-quarter cwt. of leaves collected at Antigua (near Mary- 
borough) on 18th June, 1935, gave 700 ccs. of oil, while 200 lb. collected 
near Brisbane gave 1,000 ces. of oil, the yield being in each ease 
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approximately 1 per cent. In the ease of the Maryborough consignment 
the leaves were from two trees only and kept separate till their identity 
was established, while with the Brisbane leaves, careful selection of 
trees was resorted to in order to obtain samples from the same variety. 

The following constants were recorded: — 

Maryborough Sample. Brisbaue Sample. 

di5.5 -8764 . . -880 

N 1-4700 . . 1-4719 

20 

[a]D .. .. .. +15-0 .. +14*26 

Ester Value . . . . Nil . . Nil 

Acetyl Value . . . . 146-2 . . 150 

[a]jy after acetylation — 2 . . — 2 

Both oils possessed a pleasant rose-like odour due to the presence 
of linalol. 

Tlie oils were washed with dilute NaoCOg, and then dilute NaOH 
solutions. The NaOH washing gave in each ease about ecs. of dark- 
coloured oil smelling of eugenol. The colour reaction with ferric chloride 
solution was reddish-brown (eugenol gives a green). Tests for ^ 
diketones were negative. A small quantity of crude benzoyl derivative 
was ohtainedj but it could not be sufficiently purified for identification. 

The oil 790 ces. (Brisbane sample only described as the Mary- 
borough oil gave similar results) was next submitted to fractional dis- 
tillation under diminished pressure 4 inm. and the following fractions 
collected : — 



Temp. 

Vol, 

^15*5 

N- 

20 

ud 

I. 

0-o9"-C. 

18 CCS. 

•884 

1-4654 

+ 9-39 

II. 

. 59-62X1 

355 CCS. 

•868 

1-4607 

+ 16-70 

III. 

. 68-118X. 

20 CCS. 

•900 

1-4780 

+ 6-29 

IV. 

. 118-i2PC. 

370 CCS. 

•884 

1-4785 

+ 11-54 

Resinous 

Residue 

25 CCS. 





Repeated refraetionation ultimately resolved the various fractions 
into two main fractions (h) and (d) with a small head fraction (a) and 
a sesquiterpene fraction (c). 

The small head fraction (a) 10 ecs. possessed the following con- 
stants : — 

d,..- -8858 

N| B4660 

a = + 6-65 

b.p. app. 186°C. 

Examination revealed the presence of linalol (as wonld be expected 
in view of fraction (6), which required, therefore, that some consti- 
tuent of density higher than -8858 should be present. Cineol was 
naturally suspected under these circumstances, but only negative tests 
were obtained and similarly tests for pinene and other- terpenes were 
negative. 

It appears certain however by analogy with other oils containing 
linalol that some linalol monoxide -9520) would be present.- 

Aerial oxidation of linalol while still in the tree is stated to give rise to 
small amounts of linalol monoxide. In all probability fraction (a) 
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consisted of linalol with some contamination with monoxide sufficient to 
raise the density to that indicated. 

Fraction (6) consisted essentially of linalol. The following 
constants were determined: — 

dia-s ’868 

1-4607 

Mb + 18-5 

h.p. 60°C. 4 mms. 

The fraction was submitted to critical examination in the following 
experiments : — 

Primary alcohols. — Extraction with phthalic anhydride in benzene 
solution gave no indication of primary alcohols. 

Terrenes. — Puriheation' of the linalol w^as accomplished by the 
formation of sodium linalol ; the non-alcoholic portion being then removed 
by vacuum distillation* Dihydromyrcene (a by-product of the action of 
sodium on linalol) was identified by means of its tetra bromide M.P. 
88° C. The constants for this dihydromyrcene were as follows: — 

dis.5 -783 

N| 14523 

indicating that it was almost pure and that there could not be any 
appreciable quantities of non-alcoholic bodies in fraction (&). Linalol 
purified from its sodium compound possessed the following constants : — 
d,5., -869 

1-4618 

[o]b 4“ 18.5 

which do not differ markedly from those of the original fraction. 

Identification of Linalol. — The phenyl and napthyl urethanes 
(M.P’s 66°, 54°C.) were prepared and oxidation with dichromate gave 
good yields of citral. M.P. of semicarbazone 164° C. Acetylation. The 
acetylation of the fraction gave geramyl acetate as main product while 
the rotation became slightly negative in accordance with the well-known 
behaviour of linalol in this reaction. 

Acetic Acid Benzidine Test. — The main linalol fraction gave a 
pronounced test with acetic acid benzidine solution, indicating the 
presence of an aldehyde. This test was also readily given by a sample 
of commercial linalol, but not with linalol prepared from sodium 
linalol. Extraction with semicarbazide acetate solution gave on isolation 
about I per cent, of aldehyde material which gave a pronounced benzi- 
dene test similar to that of citral (which substance is a normal oxidation 
product of linalol) . It appears therefore that the linalol is contaminated 
with small amounts of citral insufficient for isolation. 

Fraction (c). — 20 ces. of this fraction were available. The following 
constants were determined: — 

di5-6 -900 

14780 

[a]D + 5-29 

b.p. 68-1 18°C. 4 mms. 

The bromine-acetic acid test for sesquiterpene was strongly positive. 
The usual method of removing alcohols from sesquiterpene fractions. 
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that is distillation over sodium, could not be used in this instance owing* 
to the production of hydrocarbons from linalol and nerolidol (fraction 
d) by the action of sodium. 

No solid derivatives could be obtained, and the fraction apparently 
consisted of some sesquiterpene in admixture with linalol and nerolidol. 

Fraction (d ), — 360 ccs. possessed the following constants; — 
d,,., -8836 

N| 14782 

[a]D + l‘b 

Identification of this fraction with nerolidol (melaleucol) has 
already been described in this Journal.^ 

Purification of nerolidol by the sodium method (as described above 
for linalol) gave as by-product a hydrocarbon with the following con- 
stants : — 

djg.g -8335 

N| 14700 

Wd 

[Found 0 = 874 H = 12*6 C 15 H 20 requires 0 = 87-3 H = 12-6.J 

This hydrocarbon gave a characteristic solid bromide M.P. 131° C. 
by addition of bromide. 

The percentage of bromide was 69-5 per cent, and evidently corres- 
ponded with a hexa bromide [Br. == 69-9]. 

Although this hydrocarbon does not appear to have been previously 
described, its constitution by analogy with dihydromyrcene and linalol 
is that of dihydrofarnesene. 

CH3~G=CH--CHo~CH2-C=CH-CH2-CH2-C=CH-CH3 

CH3 CH3 OHg 

This hydrocarbon was subsequently prepared by reduction of farne- 
sene (from nerolidol via farnesol) wuth sodium and alcohol, and the same 
liexabroinide prepared, J^I.P. 131°C., alone or in admixtui^e with the 
abovementioned sample. 

Our thanks are due to Mr. C. T. White, Government Botanist, for 
critical examination of the leaves submitted as samples. 


The Essential Oils (Pinnemore) 556, 557. 
SeMmmel & Co. Reports 1912. October, SO. 
Jones and Harvey. R.S.Q. 1,936 2-3. 
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Erinosis, a Disease of Laportea. 

By D. A. Herbert, D.Sc., Department of Biology, University 

of Queensland. 

{Bead before the Royal Society of Queensland^ 30th November, 1936.) 

(Plate L) 

Tile occurrence of downy or velvety islands of hairs on the upper 
and lower surfaces of leaves is not uncommon. At first the tufts were 
considered to be of a fungal nature, and w^ere assigned to the genus 
Brine urn of Persoon. They are now recognised as an abnormal . develop- 
ment of hairs, and the condition is known as erinose or erinosis. Well- 
known examples are the erinose of the beech in Europe, of the mountain 
maple in America (the tufts in this case being red or scarlet), and of 
the various species of Vitis including the cultivated grape vine. In the 
vine the felt-like patches are suggestive of a downy mildew, and were 
at one time described as Erineiim vitis ^ Dunal. They are figured by 
Viala.^ 

The leaves of the giant stinging tree {Laportea gigas, Wedd.) and 
of the shining leaved stinging tree {L. photimphylla, Wedd.) are 
frequently covered by pure wliite felt-like patches on the upper^ and 
lower surfaces (Plate I.). The patches vary in size, but are for the 
most part about a quarter of an inch in diameter. There is sometimes 
a tendency for scattered wiiite hairs to be distributed along the veins in 
the vicinity of the white patches. In Laportea gigas the leaf is convex 
beneath the erinosis patch, which stands up as a white cushion about 
an eighth of an inch above the surrounding surface, wuth a correspond- 
ing pock-mark, with no hair proliferation, on the other side. As many 
as two hundred of the patches may occur in a single leaf 9 inches long 
and 9 inches wide, while the whole of the petiole may be covered wdth a 
continuous w'hite tomentum. Typically the patches are pure wdiite, but 
with advancing age they assume an orange-brown tinge. In Laportea 
phoiiniphylln the hairs are produced in depressions, and mostly on the 
upper surface of the leaf. The corresponding convexity on the other 
side is smooth. 

In section, the lesions are found to be a dense cluster of stout hairs 
wuth numerous short, blunt branches at the top producing a felt of 
arbuscules. Figures 1 and 2 represent the common types. Figure 3 
represents a type seen vary occasionally. The hairs arise by hyper- 
trophy of epidermal cells, and sometimes of the stinging' hairs. They 
are similar in both species of Laportea. 

The normal leaf of Laportea gigas, the giant stinging tree, is 
covered with minute hairs interspersed with large rigid triehomes with 
a bulbous base — ^the stinging hairs (Figs. 4 and 5). They are figured 
by Petrie.- W. H. Brown^ figures those of Z. Meyerdana, a 
Philippine species. The triehomes of L, gigas are silicified to the base. 
The typical hairs of the erinosis patches are not silicified. They respond 
readily to the chlor-zinc-iodine test for cellulose, and stain readily with 
ordinary cellulose stains like normal epidermal cells. Interspersed 
amongst them, however, are triehomes silicified in the upper part but 
hypertrophied below. This hypertrophied region is not silicified. It 
may be irregularly swollen (Figs. 6 and 7), branched at the 
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base (Fig. 8), or unbraiLcbed in tbe lower part and branched just below 
the silicified apes (Figs. 9 and 10) . These partially silicified outgi-owths 
are modified stinging hairs,. They are fairly numerous, but are 
enormously out-numbered by the typical branching hairs with no 
impregnation of silica. 




The majority of branching hairs are produced by the proliferation 
of epidermal cells (Fig. 11 and 12), and not from the alteration 
of stinging hairs. In Lajmrtea photimphylla the leaves are smooth and 
sparsely scattered with stinging hairs. The erinosis is, however, similar 
to that of L. gigas, and the felt is of equal density. 

Large numbers of species of a mite, Phyllocopfes sp., are found 
associated with the lesions. This acarid may be regarded as standing 
in causal relationship to the erinosis of Laportea. Closely related species 
cause erinosis of the vine and other plants. 



Proc. Eoy. Soc. Q^laxd, VoL.XLyiII. 


Plate I. 



Erinosxs, a disease of Laporten, 
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The material examined was collected at Springbrook and Mount 
Glorious. The disease has also been observed on the same species in 
other South Queensland localities such as Tamborine Mountain and 
the Blackall Eange, and on the giant stinging tree of the Atherton 
Tableland near the Tully Falls, North Queensland. 

1 am indebted to ]\Ir. P. A. Perkins, B.Se.Agr., for the identifica- 
tion of Phyllocoptes. 


EEPEEENCES. 

1. ViALA, P. ; Les Maladies de la Vigne, p. 570, Paris, 1893. 

2. Petrie, J. M. : The stinging properties of the giant nettle. Proe. Linn. Soe. 

N.S.W., XXXI., 530-545, 1906. 

3. Brown, W. H. : A text -hook of general botany, p. 75, Grinn & Co., 1925. 

ILLTJBTEATIONS. 

Plate I.: Leaf of Lapoi^ea gigas with numerous white erinosis lesions. 

Text Eigures, 1-12.: 1 and 2, types of branching hair in the erinosis leaves of 
Laportea gigas; 3, type of hair occasionally found; 4, silicified trichomes; 
5, section of base of silicified trichome; 6-10, hypertrophied trichomes 
silieified in the upper part; 11, section of base of a branching hair with a 
eystolith in the adjoining cell; 12, base of branching hairs, showing 
epidermal nature. 
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Essential Oils from the Queensland Flora— Part 
X. — ^Melaleuca linariifolia. 

By T. G. H. Jones, D.Se., A.A.C.I. 

[Tabled before the Royal Society of Queensland^ SOtli November, 1936.) 

The essential oil of Melaleuca linariifolia lias been investigated by 
Baker and Smitii^ and later by A. E. Penfold- to the latter of whom most 
of our knowledge of the constituents of this oil are due. x\s a result of 
PenfokFs investigation with leaves collected near Sydney, the oil was 
found to contain as principal constituents a and y terpinene, cymene, 
terpinenol —4, eineol, sesquiterpene, and sesquiterpene alcohol, and in 
view of the pleasant odour of the oil and its high germicidal value, it 
has become of economic importance. The tree also grows in Southern 
Queensland, notably near Logan Village, and several samples of oil 
obtained from this latter source have been examined by the author, 
confirming the results of Penfold, although there appeared to be little, 
if any, cineol in the oil. 

Near Logaiilea, however, a second variety of this tree was dis- 
covered, the leaves of which possessed a pronounced cineol odour on 
crushing and later samples of leaves were obtained from Maryborough 
which gave the same cineol odour. 

After eoiihrmation of botanical specimens by Mr. C. T.* White, 
the oil appeared to be worthy of investigation and the results obtained 
form the subject of this communication. 

It is noteworthy that the oil of this new variety bears no resemblance 
to that of the previously investigated variety, and contains as principal 
innistituents cineol 61 per cent., with lesser quantities of pinene, 
(lipentcne, a terpineol, sesquiterpene, and sesquiterpene alcohol. The 
gennieidal value is low and the oil is of little economic value. 


Experimental. 


Original samples of oil were obtained from the neighbourhood of 
Logaiilea and were submitted as samples by commercial distillers, but 
the oil from Maryborough was distilled at the University, yield 1*5 per 
cent. The same results were obtained from both supplies of oil and 
those of the Maryborough oil only are given below : 

The following constants were determined: — 


^is-s 

[«^]d 

•^'20 

Ester Value 
Acetyl Value 
Cinwl Content 


•9180 

+4-3 

1*4650 

19.6 

49 

61*5 per cent. ( Cookings method ) 
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The oil 900 ccs. was washed with NaOH, which removed only a trace 
of phenolic body, giving a red-brown* colour with ferric chloride and 
then submitted to fractional distillation at 4 nims. when the following 
fractions were obtained : — 



Volume. 

Temp. 

O-D 

*ll5-S 

N- 

20 

(1) 

. . 665 CCS. 

0- 50° C. 

+ 2 

•9076 

1-4605 

(2) 

. . 48 CCS. 

50- 55° C. 

+ 2 

•9080 

1-4648 

(3) 

. . 100 CCS. 

55- 77° C. ■ 

+ 14 

•9372 

1-4800 

(4) 

. . 45 CCS. 

77-110° C. 

+ 11 

•9458 

1-4870 

(5) 

. . 25 CCS. 

110-140° C. 

+ 3 

•9515 

1-4850 

Fractions (1) 

and (2) wMeh 

contained 

the bulk of 

the cineol 


(80 per cent, content) were extracted with 50 per cent, resorcin solu- 
tion and the voluminous crystalline cake triturated with petrol ether 
(50^-60° b.p.)* The petrol ether solution was further extracted with 
resorcin solution and finally dried and fractionated giving a terpene 
fraction 50 ccs. with the following constants: — 

d,,.5 -8546 

[a]i) + 7 

N| 14680 

It was found (after further fractionation) to consist of a mixture 
of pinene and dipentene. 

A small head fraction d^g-g *8596 a z= -f-9 gave a good yield of 
nitrosyl chloride, M.P. 103"^ C. and consisted largely of pinene, while 
the residue readily reacted with bromine in acetic acid solution, giving 
dipentene tetrabromide in excellent yield. The M.P. after crystallisation 
was 125® C., and no limonene appeared to be present. No other terpenes 
could be detected. 

The solid cineol resorcin compound was decomposed bj^ steam 
distillation and the cineol 500 ccs. recovered; the constants agreeing 
chiefly with those recorded for that substance. The o-cresol compound 
melted at 55® C. 

Fraction (3) was further fractionated to remove cineol and the 
residue possessed the following constants : — 

djg.g ‘9389 

[a]n +16 

14814 

It was found an analysis to possess the molecular composition 
OioHigO, and in view of its sluggish reaction with sodium as distinct 
from the ready reaction with potassium judged to be a tertiary alcohol. 

Identity with a terpineol was demonstrated by the preparation of 
the nitrosyl chloride M.P. 115®-116, the phenyl urethane M.P. 113® C. 
and the naphthyl urethane M.P. 146® 0. These derivatives were care- 
fully compared with those from terpinenol —4 the characteristic alcohol 
present in the other variety of Melalmca linarUfaHa, and with those 
from an authentic sample of a terpineol, but no evidence of the presence 
of any alcohol other than a terpineol could be obtained. 
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Fraction (4) . — The usual tests for sesquiterpene (bromine vapour 
in acetic acid solution, &e.) were strongly positive for this fraction. It 
was repeatedly distilled over metallic potassium and the resultant 
product possessed the following constants: — 

dis-s -9359 

[a]D + 11 

N| 1-4939 

The molecular composition C 15 H 24 revealed on analysis, confirmed 
the presence of sesquiterpene. No solid derivatives could be prepared 
and as no aromadendrone was obtained on ozonisation, aromadenrene 
appeared to be absent. 

Fraction (5) was treated with metallic potassium until all reaction 
had ceased and the sesquiterpene removed by distillation at 4 rams. 
The alcohol recovered from the potassium salt (5 ecs.) possessed the 
following constants: — 

d,5-5 

[«]d + 3 

N| 1-4895 

b.p. 120-130°C (4 mms) 

It was not further examined but the above results indicate a sesqui- 
terpene alcohol. 


j. Baker and Smith: Royal Society of N.S.W. Vol. XL. (1906), p. 63-69. 

2. A. R. Peotold: Royal Society of NS.W. Vol. LIX. (1925), pp. .106-324. 
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Studies in Australian and Oriental Trypaneidae. 
Part I. New Genera of Dacinae. 

By F. A. Perkins, B.Se.Agrie., Lecturer in Economic Entomology, 
Queensland University. 

(Read before the Royal Society of Queensland, 20th November, 1936.) 

In the subfamily Dacinae considerable confusion exists with regard 
to the limits of the genera. Some workers evade the issue by recog- 
nising only one genus, Dacus P., with a number of poorly-defined 
sub-genera, a procedure which only adds to the confusion, and makes 
many problems for the economic entomologists working on the group. 
The Dacinae contains so many species, is so widely distributed, and is so 
important, that it is necessary to- divide it into clearly defined genera. 

A number of authors have erected genera based on quite good 
morphological characters, but yith the exception of Shiraki (1933), 
have not used such characters consistently. I refer to the chaetotaxy of 
the thorax, the ciliation on the posterior lateral margin of the third 
abdominal tergite of the male, the presence of a supernumerary lobe in 
the wing of certain males, the completeness of the thoracic suture, the 
length of the antennae compared with that of the face, and the 
length of the basal segment of the ovipositor compared with the length 
of the abdomen. African workers use two other characters — the fusion 
of the abdominal tergites, and the presence of a median abdominal 
earina, characters which appear to be confined to African species. 

These are all good morphological characters, and are used exten- 
sively to* separate genera in other sub-families of the Trypaneidae, and 
in other families of the Diptera. If used consistently throughout the 
Dacinae, a number of new genera will be required, and the classification 
might be criticised on the ground that it is too artificial. Such a criticism 
might, to a certain extent, be sound; but surely the advantages of 
having a definite straightforward classification are preferable to the 
doubt and complexity which have existed for a number of years. 

At present I am working on collections of Trypaneidae from the 
Federated Malay States Museum, Kuala Lumpur ; the Australian 
Museum, Sydney; C. S. I. B., Canberra; McLeay Museum, Sydney; 
Queensland Museum, Brisbane; Department of Agriculture, Brisbane; 
University of Queensland, Brisbane; eoHections which include prac- 
tically aU the more important Oriental and Australian genera and 
species, many of which are undescribed. Unless I follow Shiraki (1933), 
and use consistently the characters mentioned above, it is very difficult 
to classify the material in these collections. 

This paper is an attempt to do so for the Oriental and Australian 
species of Dacinae* Six new genera and one new species are described, 
and comments made on the other genera. Provided the scheme I have 
put forvrard is generally adopted, two new African genera will be neces- 
sary — one for latus. Bez. and its allies, and another for mesomelas. Bez. 
(aethiopicus Mro.). I have not included Taxatrypana, an American 
genus, because it is so distinct that it will fit into any scheme. 

I do not regard Marquesadacns Mall, as a valid genus ; it is only 
distinguished from Stmmeta by the number of lower orbital bristles, a 
character which is very variable in the Daeinae, even in a particular 
species. 
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Ill my comments on the genera I shall include a list of species which, 
aeeording to my card index, belong to the particular genus. This list 
is by no means complete, and only represents species which I have been 
able to place generically either by actual examination or by a study of 
the original, and subsequent descriptions. Naturally it is impossible to 
place many species omng tO' lack of material, inadequate description, 
and, in some cases, the fact that the male has never been recorded. 

Genus Dacus Fab. 1805. 

Synonym: Tridacus Bez. 1915. 

Genotype : Dacus armatus Fab, 

The genus Dacus was erected by Fabricius (1805) for the species 
armatus, imibrosus, ferruginetts, and caudaUis. He did not designate 
a type, but armatus has page priority, and I strongly agree with Speiser 
(1924), Hendel (1927), and Collart (1935) who have accepted armatus 
as the type. Through the kindness of Dr. C. H. Curran, of the American 
Museum of Natural History, I have been able to examine specimens of 
armatus. Its generic characters are as follows: — 2sc., 1 a.sa., no pr.sc. 
bristles, 3rd abdominal tergite of male with post-lateral cilia, basal 
segment of the ovipositor shorter than the abdomen, abdomen without 
median earina, abdominal tergites fused, no supernumerary lope in 
wing of male, and antennae not noticeably longer than face. 

The genus appears to be confined to Africa, and according to my 
index the following species belong to it : — armatus Fab., lequaerti Coll., 
Widens Curr., hiulttatus Big., chrysomphalus Bez., d^emmersi Bez., 
disjunctus Bez., ehurneus Bez., fumosws Coll., ghesquierei Coll., humeralis 
Bez., linearis OoU., lulongaensis Coll., pecioralis Walk., punctatifrom 
Karseh, purus Cun*., spliaerostigma Bez., schoutedem Coll., sphaeristicus 
Speis., telfaireae Bez., transitorius Coll. 

Genus Leptoxyda Macq. 1835. 

Genotype : Leptoxyda Imgistylus Wied. 

^ This genus was erected in 1835 by Macquart for testacea, a species 
which was later proved to be a synonym of Imgistylus Wied. The 
generic characters are: 2sc,, no pr.sc., no a.sa., no supernumerary lobe 
in wing of male, 3rd abdominal tergite of male not ciliated, basal segment 
of ovipositor as long as abdomen. This last character distinguishes it 
from aU other genera of the Dacinae. I have a specimen from North 
Borneo jwhich has a similar long ovipositor, but I am not certain that 
it is nof an abnormality, the ovipositor having been stretched when the 
insect was dying. According to Collart (1935) aspilus Bez. belongs to 
this genus. 

Genus Bactrocera Guerin-Meneville 1838. 

Genotype : B, longicorms Guer. 

The type of the genus is Imgiearms Guer., and it was described 
and figured by Macquart in 1835, Since then it has not been 
rwiiseovered ; and, as the type is no longer available, it is almost 
impossible to place this genus. Some authors consider longicorms Guer. 
to be synonym of mnirasiis F., but the description of the former 
differs in several respects. The dark middle bands of the wings are 
copfiuent towards the hind border of the wing, and the scntellum is 
said to have a black spot above in the middle. 
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Bezzi (1913) decided to include in this genus all species with 
banded wings, but admitted in 1919 that with the dis^ery of species 
like hawKitus Bez. and trigonus Bez., which are definitely not congeneric 
wdth unibrosus P*, it was very doubtful whether such a character was ot 
generic value. Most workers will agree that wing markings, because 
of variation, are very unsatisfactory generic characters, and should be 
avoided as much as possible. In the Damme species such as cucarhitae 
Coq., symiepJies Hend., pulck&r Try on, strigatiis P. A. Perk., frauenfeldi 
Sch., Jiamatiis Bez., iimirosus P., curvifer Wlk., all have banded wings 
varying from a short incomplete band in ciiciir'bitae Coq. to a complex 
pattern in iimbrosiis P. and curvifer Wlk. Moreover, the species men- 
tioned belong to at least three, and possibly four, different genera. 

The position of Bactrocera longicornis appears to me to be as 
follows. Prom the description given by Macquart (1835) it might be 
assumed that it probably belongs to the Daomae. Until either the type 
is found, or the species rediscovered, Bactrocera must remain a doubtful 
genus with one doubtful species. The type locality is given as Sydney, 
N.S.W., but I have examined all the coUections in Eastern Australia, 
and have yet to see a specimen which resembles the description and 
figures given by Macquart. Bezzi (1913) stated that Strumeta umhrosus 
P. {ccmformis Wlk.) was perhaps synon3nnous with B. longicornis Guer. 
Apart from the differences mentioned above, the fact that umhrosus P. 
has not yet been collected in Australia, indicates that it is very unlikely 
that such synonymy is correct. Personally I can find no justification 
for sinking Strwnieia as a synon3nn of Bactrocera^, and as I shall show 
later, I regard Stnvm&ta as a valid genus with which Chaetodacus Bez. 
is synonymous. 

Genus Strumeta Walk. 1856. 

Synonymus: Saunders 1841 (nec. Eondani 1840). 

Chaetodacus Bezzi. 1913. 

Marquesadacus Mall. 1932. 

Genotype : Dacus umhrosus P. 

Saunders (1841) erected the genus Dasyneura designating zonatus 
as the type. Walker (1856) described the genus Strumeta for conformis 
which was afterwards proved to be a synonym of umhrosm F. Bezzi 
(1913) made a new genus, Chaetodacus, for ferrugineus and its allies. 
All three species, zonatus Saund., un^rmus P., and ferrugineus P., 
have the same generic characters, namely, 2 sc., 1 a.sa., 2 pr.^c. bristles, 
3rd abdominal tergite of the male ciliated, a supernumerary lobe present 
in the wing of the male, basal segment of the ovipositor shorter than 
the abdomen, abdominal tergites not fused, and antennae not definitely 
longer than the face. ® 

Dasyneura was preoccupied by Eondani in the Asilidae, and conse- 
quently had to fall. In view of what I have said with regard to 
Bactrocera, I can see no sound reason why Strwrmta should be regarded 
as a synonym of Bactrocera, and in my opinion Strumeta (type umhrosus 
P.) is a valid genus of which Chaetodacus Bez. is a synonym. If 
eventually Strumeta umhrosus P. is proved to be a synonym of 
Bactrocera longicornis, then both Stnvmeta and Chaetodacus will 
become synonyms of Bactrocera. 
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For mesomelas Bez. {aetMopious Mro.) a new genus is necessary^ 
for it cannot be included in Strtmeta because the male has no cilia on the 
3rd abdominal tergite, and no supernumerary lobe in the wing. 

According to my index, the following are species of Stnmieta : — 
antemialis Shir., T}micmftii Try., harringioniae Try., higiittatus Bez., 
dryonim Try., cilifer Hend., costalis Shir., ciiourbiiae Coq., diaphorus 
Hend., dorsalis Hend., ferrigineus Fab., hyalimis Shir., latifrons Hend., 
Irmhifenis Bez., ilcGregori Bez., musae Try., occipitalis Bez., okinaiuanus 
Shr., parviikis Hend, passiflorae Frogg., pedestris Bez., perfascus Aub., 
sarcoeeplmli Try., tryoni Frogg., unibrosus Fab., zomta Saund. 

The distribution of the genus is very wide, ranging from Egypt, 
through India and the East Indies to Formosa, Australia and the 
Islands of the Pacific. It has not yet been found in Central and South 
.A-f riea 

Genus Callantra Walk. 1860. 

Synonym: Mellesis Bezzi 1916. 

Genotype: Callantra smieroides Walk. 

Hendel (1927) has already pointed out that this genus is the same 
as Mellesis Bez. erected in 1916 for crabroniformis and other species. 
The chief distinguishing characters appear to be — antennae longer than 
face, 1st segment of antennae as long as 2nd, the petiolated, club-shaped, 
abdomen, and the large tubular ovipositor in the female, no pr.sc., 2 

a.sa, present or absent, no supernumerary lobe in the wing of the 
male. • 

I have only seen two species which appear to belong to this genus ; 
one is aequalis Coq. which has no a,sa. bristle, and in which the 1st 
antennal segment is not quite as long as the 2nd; and the other, 
lounsiuryi which also has no a,sa. bristle, but which has the 1st antennal 
segment quite as long as the 2nd. They are both wasp-like, and have club- 
shaped abdomens, and in other respects agree with the characters of the 
genus Callantra. They both have the 3rd abdominal tergite of the male 
ciliated, a character which, with the exception of hiocidata Bez. in which 
it is not mentioned, is common to all the species of the genus, of which 
a description of the male is available. 

Until I have had the opportunity of examining more of the Oriental 
species of the genus, it is my intention to regard it as a valid genus with 
the following generic characters: — 2 sc,, 1 or no a.sa., no pr,sc. bristles, 
3rd abdominal tergite of the male ciliated, no supernumerary lobe in 
the wing of the male, antennae definitely longer than the face, and held 
array from it. I am not satisfied that the proportional length of the 
1st and 2nd antennal segments is a good generic character. 

At present I include in this genus the following species : — aeqtmlis 
Coq.. apicajis Shir., htocidala Bez., ’brachycera Bez., crabroniformis Bez., 
destillatoria Bez., eumenoides^^ez,, icariiformis End., longicornis Wied,, 
loimsburyi Coq,, 7u(mmularm Bez., pedmcidata Bez., polistiformis Sen. 
Wliite, smieroides Walk., spliaeroidalis Bez., subsessiUs Bez., unicolor 
Hend. 

Genus Monacrostichus Bezzi 1913. 

Genotype: Monacrostichus citrioola Bezz. 

This peculiar genus was created by Bezzi (1913) for citricola Bezz. 
It is easily distinguished from all other Dacinae by the fact that the 
thoracic sutu^ is complete, a most unusual feature in the Trypaneidae, 
and,, in fact, in the Acal 3 rptrata. 
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G-enus Tetradacus Miyaki 1919. 

Genotype : ' Tetradacus tsimeonis Miyaki. 

This is another genus erected for a single peculiar species. The 
most important distinguishing feature of the genus is the presence of 
2 a,sa,, and no pr.sc, bristles. The other generic characters have been 
very fully described by Shiraki (1933). 

Genus Daculus Speis 1924:. 

Genotype : Musca oleae Gmel. 

This appears to be a good genus, and it is surprising that more 
species with similar generic characters have not been found. The only 
species appears to be the type Hendel (1927) included in this genus 
anniilatus Beck., which has been transferred to Psilodacus by Collart 
(1935), and semispJiaereus Beck., of which only the female is known. 

Genus Aprodacus Bezzi 1924. 

Genotype : Ghaetodacus biguMidus Bez. 

Bezii (1924) created this genus for Mgwttulus Bez., a South African 
species, which only differs from Strameia in having no a.sa, bristles. 
He does not state whether the abdominal tergites are fused ; but in his 
description he very briefly mentions the characters by which the genus 
can be distinguished from what he called Gliaetodaous, so that I think it 
can be assumed that the tergites are not fused. The name of the genus 
is rather unfortunate, for jarvisi Tryon is congeneric with biguttulus; 
and I also have another undescribed species from New Guinea which 
also belongs to Afrodacus. I have not seen a specimen of higuttiduSj but 
from the published descriptions there seems little doubt that it is a 
valid genus with a very peculiar distribution. 

Genus Zeugodacus Hendel 1927. 

Genotype : Daoiis caudahis F. 

This is a good genus which is well represented in the Oriental 
region, one species at least, sgniieplies Hend., extending its range to 
Queensland. It is the largest of the five genera with four scutellar 
bristles. It is rather interesting that no species with four scutellar 
bristles have been found in Africa, all being confined to the Indian, 
Oriental, and Australian regions. 

The genus has been weU defined by Shiraki (1933). According to 
my index, the following species belong to this genus; — amligims Shir., 
arisanimis Shir,, ccbv^aiiLs F., dobamsis Shir., depressus Shir., duplicatus 
Bez., Jmgeni de Meij., Upsanm Hend,, mcbculipennis DoL, nigrifacies 
Shir., 7 iub%Lus Hend., okunii Shir., quadrisetosus Bez., scutellaris Bez., 
scutellatus Hend., sgnnephes Hend., tibialis Shir. 

Genus Paratridacus Shiraki 1933, 

Genotype: Daeus yayeyamia^ius Matsum, 

l^en erected by Shiraki (1933) the only species was the type, but 
garcinae Bez., certainly belongs to this genus, and in the near future I 
feel sure that other Oriental species will be added. It is very close to 
Zeugodamis, from which it differs in having no supernumerary lobe in 
the wing of the male, and no cilia on the 3rd abdominal tergite of the 
male. 
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Genus Parazeugodacus Shirald 1933, 

Genotype : Parazeugodacus matsiimnrai Shir. 

Another Oriental genus in which a number of previously described 
species will have to be included. For example, hipustulaiu Bez. belongs 
to this genus, and I expect to find others before I complete my work on 
the Oriental and Australian Dacinae. It is very close to Zeugodacus^ 
from which it differs in having no supernumerary lobe in the wing of the 
male. 

Genus Psilodacus Collart 1935. 

Genotype: Dacus annulahis Beck. 

A recently described genus, the species of which are confined to 
Africa. According to my index, the following species belong here: — 
annulatm Beck., apoxantJuis Bez., Mgemmatus Bez., decolor Bez.,, 
inarnatus Bez., marsMlli Bez., maynei Bez., mocMi Bez., purpurifrOTis 
Bez., riibicundais Bez., waodi Bez. 

Genus Lophodacus Collart 1935. 

Genotype : Bacus hamahis Bezzi. 

Collart has recently created this genus for hamatus Bez,, which has 
a peculiar medium longitudinal abdominal carina. Apparently it is the 
only species in the genus. 

Genus Didacus Collart 1935. 

Genot3^e; Dacus ciliatus Loew. 

Although I have not seen enough specimens to be sure about the 
generic value of the fusion of the abdominal tergites, this appears to be 
a valid genus with a large number of species all confined to Africa. 

According tO' my index, it contains the following species: — dhhahae 
Mro., africauus Adams, ^ attenuaius Coll., listrigiilatus Bez., 
'blepharogmter Bez., chapini Curr., ciliatus Loew., duplex Mro,, 
ehiftissimus Bez., erythraeus Bez., ficicola Bez,, gypsoides Mro.y 
immaciilatus Coq., insistens Curr., Icmgi Curr., mmrginalis Bez., 
mimeiicus CoU., mulgens Mro., ostiofaciens Mro., plagiaius Coll,, 
verieiratm Bez. 

Genus Austrodacus nov. 

Genotype : Dacus cucumis French. 

It is necessary to create a new genus for cucumis French, a peculiar 
species which is so different from other Dacinae that previous workers 
have had great difficulty in placing it. Usually it has been left as Ducus 
cucumis^ m spite of the fact that it is in no way related to Dacus armatus 
and Its allies. This new genus may be defined as follows Dacinae with 
4 sc., no a,sa,y no pr,sc.^ and no Jim. bristles, no supernumerary lobe in 
the wing of the male, no post lateral cilia on the 3rd abdominal tergite 
of the male, antennae held close to and not longer than the face, basal 
segment of the ovipositor not as long as abdomen. It is very easily 
distinguished from all other genera with four seutellar bristles^ by tbe 
absence of both the a.sa, and pr.sc, bristles. 


Genus Notodacus nov. 
Genotype ; Dacus xantJmdes Brown. 


U- 1 to erect this genus for xmthodes Brown 

■which differs from all other Australian and Oriental Dacinae 


a species 
in having 
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a strong Inimeral bristle (I consider that Matsnmnrania belongs to the 
subfamily Adraminae), and from most in having no definite super- 
numerary lobe in the wing of the male. 

The genus can be defined as follows: — Dacinae with 2 sc., 1 a.m., 
2 pr.so,, and 1 km. bristles, 3rd abdominal tergite of the male with post 
lateral cilia, no definite supernumerary lobe in the wing of the male, 
antennae not definitely longer than the face, basal, segment of the ovi- 
positor shorter than the abdomen, abdominal tergites not fused. The 
characteristic form of the seutellum might he included in the list of 
generic characters, hut at present I prefer to regard it as a specific 
character. Notodacns xantliodes is confined to a number of the Pacific 
Islands. 

Genus Nesodacus nov. 

Genotype : Chaetodacm africhm Bez. 

It is necessary to provide a new genus for atnchus Bez. and 
ahUpharus Bez. and their varieties. These species agree with some of 
the African genera in having no pr.sc. bristles, bnt differ in other 
respects. 

It may he defined as follows : — Dacinae with 2 5C., 1 a.sa., no pr.sc., 
and no hm. bristles, a supernumerary lobe present in the wing of the 
male, no post lateral cilia on the 3rd abdominal tergite of the male, 
basal segment of the ovipositor not as long as the abdomen. 

The two species, each with a variety, are confined to the Philippine 
Islands. 

Genus Melanodacus nov. 

Genotype: Dacus niger Tryon. 

I am erecting this genus for niger Tryon, a small black species 
which does not fit into any of the known genera of the Dacinae with four 
seutellar bristles. Some of the Oriental species which I am studying 
at the present time will probably fit into this genus. It can be defined 
as follows: — Dacinae with 4 sc., 1 a.sa., 2 pr.sc., and no hm. bristles, no 
post lateral cilia on the 3rd abdominal tergite of the male, basal segment 
of the ovipositor shorter than the abdomen, antennae shorter than face, 
a supernumerary lobe present in the wing of the male, abdominal 
tergites not fused. 

It is confined to Eastern Australia, and is close to Zeugodacus^ from 
which it differs in having no abdominal cilia on the 3rd tergite of the 
male. 

Genus Asiadaous nov. 

Genotype : Chaetodacus iakeri Bez. 

This genus includes at least two species — bakeri Bez. from 
Philippine Islands and diversa Coq. from India and Ceylon. It differs 
from other genera with two seutellar bristles, in having a supernumeraiy 
lobe present in the wing of the male, but no ciliation on the 3rd 
abdominal tergite. 

The genus is defined as follows : — Dacinm with 2 sc., 1 a.sa., 2 pr.se,, 
and no hm. bristles, no cilia on the 3rd abdominal tergite of the male, 
a supernumerary lobe present in the wing of the male, basal segment of 
ovipositor shorter than abdomen. 
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Genus Neodacus nov. 

Genotype : Neodacus newmani n. sp. 

In tlie collection of Trypaneidae belonging to the Conncil for 
Scientific and Industrial Research is a small series of an nndescribed 
species of D(icvti{i& from 'West Australia. It is the first member ot 
the sub-family that I have seen from that State, and it differs in many 
ways from the Dacinae found in the Eastern States. I am compelled 
to make a new genus, for it does not fit into any of the other genera 
which I have listed above. In many respects it looks more like an 
African than an Australian species, and I shall not be surprised if later 
on some African species are found to be congeneric with it. 

The genus can be defined as follows : — Dacinae with 2 sc., 1 a.sa., 
no pr.se,, and no hm. bristles, 3rd tergite of male ciliated, a super- 
numerary lobe present in the wing of the male, antennae not longer than 
the face, basal segment of the ovipositor shorter than the abdomen, and 
thoracic suture incomplete. This genus is very close to Dacii^, from 
which it can be distinguished by the presence of a supernumerary lobe 
in the wing of the male. 

Neodacus newmani n. sp. 

Male and female. — ^Length of body, 6-5-7-0 mm. j of wing, 4*6 mm. 
Head . — General colour brownish-yellow. Frons nearly as wide as long, 
the proportions when measured from, but not including, the lunule to 
the median ocellus being 18:16; with no black spots; ocellar triangle 
black; vertical calli, and lunule brown. Antennae not quite reaching 
the lower lateral angles of the face ; 3rd segment nearly three times as 
long as the 2nd ; 2nd segment bearing a short black dorsal bristle ; dorsal 
edge of 3rd segment dark brown near the tip. Antennal grooves slightly 
darker yellow, with a short dark-brown fleck on either side of the facial 
plate just above the epistoma; normal facial spots absent. Genal spot 
present. Occiput brownish-yellow with a bright post orbital band extend- 
ing as far as the genal bristle. Chaetotaxy vi. 2, ppt. present, s. or 1, 
i. or 3 (middle pair weaker than the others), genal bristle; all black; 
occipital row vestigial. 

Thorax , — General colour rich reddish-brown, punctulate, with short 
pale pubescence, with no black markings, but a faint mottling of dark 
brown at the sides of the mesonotum, and a very thin faint dark-brown 
median streak, which starts to expand about the level of the a,sa. into 
a triangular area; which terminates at the scutellum. With the follow- 
ing yellow markings — ^humeral calli; on each side, a triangular-shaped 
mesopleural stripe, the anterior border forming an obtuse angle, and 
cutting the mesopleural suture where it meets the sternopleural suture, 
the posterior border practically stoight, and representing the longest 
side of the triangle, the upper edge coinciding wth the end of the 
thoracic suture, and the lower apex being the extension on to the 
sternopleuron ; a very short, post-sutural,. median elliptical spot; prac- 
tically the whole of the upper, and the anterior four-fifths of the lower 
hypopleural calli; (a peculiar feature is the absence of the post-sutural 
lateral stripes). Scutellum yellow with a narrow slightly euiwed dorsal 
basal band. Mesophragma and post-sentellum with a thin median longi- 
tudinal black streak. Chaetotaxy scp. 4, n.pl. 2, a.sa. 1, p.sa, 2, mpL 1, 
pi. 1, sd. 2 (apical) all black. 
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Legs . — The same colour as the rest of the thorax, except the first 
segments of the tarsi, which are paler. 

Wings . — Hyaline with a dark costal hand which terminates Just 
beyond the end of E4 + 5; it includes the 1st C., the first quarter of 
2nd C., all of Sc., all of Rl, the distal margin of R3, and a small rounded 
extension in the upper distal corner of R5 ; most of 2nd C. is practically 
hyaline; and an anal streak which, in the male, extends across vein 
Cul + lA in the usual way. Vein Ed + 5 slightly wavy beyond the 
R-M cv. The proportions of vein Ml 2 in the 1st M2 before and after 
the R-M cv. 38 : 15. The anal extension of Cu. distinctly lanceolate, i.e., 
narrowed, then swelling out, and finally tapering to a point, definitely 
not parallel sided; the proportion of the extension to the rest of vein 
Cul + lA being 15 : 12 in the female and 19 : 10 in the male. A 
definite, but not pronounced, supernumerary lobe is present in the wing 
of the male. 

Aldomen . — ^Grenerai colour a uniform rich reddish-brown, slightly 
darker at the sides, and covered with pale pubescence; a sub-circular 
depression on either side of the 5th tergite which is of the same colour as 
the rest of the abdomen, but is noticeable because of an apparent diffei’- 
enee in the texture of the exoeuticula. Ovipositor very flat, much darker 
in colour than the abdomen, nearly black ; basal segment slightly longer 
than the 5th tergite, very broad at the base and blunt at the apex. 
Sternites slightly darker in colour than the tergites. Male with a row 
of post-lateral cilia on the 3rd abdominal tergite. 

Described from 2 males and 5 females labelled ^‘Bred from native 
fruit, Carnarvon. W.A., 1918, Newman’’; and one female, ^^Carnaiwon, 
W.A.., Sep., 1929, I. M. Mackerras.” 

This species differs from all other Australian Dachme with two 
seutellar bristles, in the absence of the post-sutural lateral yellow stripes ; 
and from most by the absence of pr.sc. bristles. I have called it after 
Mr. L. J. Newman, the Government Entomologist of West Australia, 
whose work on the control of fruit flies in his State is well known. He 
was the first to collect specimens of this species. 

KEY TO GENEBA OE THE DAGINAE. 

1. Abdomen club-shaped, narrowed or stalked at base 2. 

Abdomen ovate, not narrowed or stalked at base . . 3. 

2. Ovipositor longer than abdomen, bent, cylindrical . . Toxotrypmia Gerat. 

Ovipositor shorter than abdomen, straight Gallmtra Walk. 

3. One pair of sc. bristles . . . . . - . . r . 4. 

Two pairs of sc. bristles . . . . . . . . . . 18. 

4. Thoracic suture complete . . . . . . . , Monacrostwhus Bez. 

Thoracic suture incomplete ........ 5. ! 

5. Basal segment of ovipositor shorter than the abdomen 6. 

Basal segment of ovipositor as long as the abdomen Leptox^da Macq. 

6. With a median abdominal carina .. l^^hodmus Qoli. 

Without a median abdominal earina . . . . , \ . 7. 

7. No pr. sc. bristles . . . . 8. 

One pair of pf'. sc. bristles . . ... . . . . 14. 

8. 2 a. sa. bristles - . . . • - - * - . . . TeiradcMts MiyaM 

1 (k m. bristle . . . . . . . . . - . . 9. 

No a. 5ia. bristle ..11. 

9. 3rd abdominal tergite. of male ciliate^ -- ,, 10. 

3rd abdominal tergite of male not . . * - 13. 

B.S. — 0. ' 
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10. Supemmnerary lobe present in wing of male 
No supernumerary lobe present in wing of male 

11. 3rd abdominal tergite of male ciliated 

3rd abdominal tergite of male not ciliated . . 

12. Abdominal tergites fused 
Abdominal tergites not fused . , 

13. Supernumerary lobe present in wing of male 
No supernumerary lobe present in wing of male 

allies. 

14. 1- a. sa. bristle . . 

No a. sa, bristles 

15. 3rd abdominal tergite of male ciliated 

3rd abdominal tergite of male not ciliated . . 

16. Srti. bristle present 

Hm. bristle absent 


QUEENSLAND. 

NcodamiS n.g. 

Doom P. 

12 . 

Tsilodams Coll. • 

Didams Coll. 

Daoulm Speis. 

Nesodaous n.g. 

(lotns Be 0 . cmd 
A new genus required.) 

15 . 

Afrodacm Bez. 

16 . 

Asiadacm n.g. 

N'otoSams n.g. 

17 . 


17. 3rd abdominal tergite of male ciliated 
3rd abdominal tergite of male not ciliated 


Stnmeta Walk. 
{mesomelas Bez. 


and its allies. New genus required.) 


18. Pr. se. bristles absent . . 

Pr, so, bristles present . . 

19. 3rd abdominal tergite of male ciliated 

3rd abdominal tergite of male not ciliated . . 

20. Supernumerary lobe present in wing of male 
No supernumerary in wing of male . . 

21. Supernumerary lobe present in wing of male 
No supernumerary lobe in wing of male 


Austrad^ms n.g. 

19. 

20 . 

21 . 

Zeugodacus Hend. 
Bara^eugadacus Shir. 
Melamdaom n.g. 
Pamtridams Shir. 
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New Australian Pyraloidea (Lepidoptera). 

By A. Jefperis Turner^ M.D., F.R.E.S. 

(Read before the Royal Society of Queensland, SOth November, 1936.) 

We still await a revision of the Australian species of this super- 
family; and this makes work on this gronp difficult. The wide range 
of many species, some of which are fonnd throughout the Eastern Tropics, 
is another likely source of error. I have tried to avoid this as much as 
possible, but caimot be sure that a few of the species here described may 
not have been previously described from other regions. This would be 
regrettable, but the publication of complete descriptions should be of 
value, even if a few names may eventually be discovered to be synonyms.. 

That we are able to work at this group at all, we owe firstly to some 
admirable papers by Mr. Edward Meyrick, F.E.S., mostly dated befoi’e 
the end of last century. Secondly, to the extensive work of Sir George 
Hampson, which alone has rendered possible the identification of genera 
and species by one who has no longer access to the collection in the. 
British Museum. This refers especially to the Pyraustidae. I may say 
that in former years I have had opportunities of studying this collec- 
tion, and in the past have had much generous assistance from Sir George 
Hampson in identifying species. I have never followed Hampson 
blindly; and have therefore the greater pleasure in acknowledging the 
debt that we owe to his work, a debt that has not always been recognised. 
He has provided a large and spacious foundation, on which smaller 
specialists may build, 

Fam. GAIfLBRIADAE. 

Gen. Mecistophylla nov. 
yLiqKtcrTO(f>vXXos i loiig-winged — 

Tongue absent. Dabial palpi in male very short; in female very 
long. Maxillary palpi obsolete. Forewings elongate, cell long (f to |) 
discocellulars angled inwards; 2 from f, 2, 3, 4, 5 in male nearly equi- 
distant, in female 3 from near angle, 4 and 5 connate from angle, 6, 7,. 
8, 9 stalked, 10 and U from ^eelL Hindwings with cell open ; 3 and 4 
stalked, 5 absent, 7 anastomosing with 12 for more than half its length. 

Type M. stenopepla Turn, formerly referred in error to Paralipsa 
Butl. 

Mecistophylla psara n. sp. 

rhapos, speckled grey — 

(J 25 mm. Head and thorax whitish-grey ; face and palpi fuscous.. 
Antennae grey. Abdomen grey; dorsum except basal and apical seg- 
ments dark fuscous. Legs fuscous mixed with whitish ; tarsi fuscous with 
whitish rings. Forewings elongate-oval, costa straight to f, thence 
arched, apex pointed, termen straight, very oblique ; whitish-grey ; mark- 
ings and some scanty irroration dark fuscous ; a transverse bar from § 
costa, beneath middle continued by a fine line not reaching dorsum ; a 
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mark on | costa giving rise to a line of dots, angulated above middle, 
to I dorsum ; a series of dots on termen and apical third of costa ; cilia 
wbitisb-grey. Hindwings vdth termen slightly sinuate, grey ; cilia grey. 

Queensland : Toowoomba in November ; one specimen received from 
Mr. W. B. Barnard. 


Gen. Aphomia Hb. 

This name supersedes Melissollwptes Zel. 

Aphomia poliocyma n. sp. 

TToXioKvpLos, grey-waved — 

rj 20 mm. Head, palpi, and thorax pale grey. Antennae grey. 
Abdomen grey-whitish with three postmedian blackish bars on dorsum. 
Legs whitish; anterior tibiae and tarsi grey with whitish rings. Fore- 
%Ymgs comparatively broad, posteriorly dilated, costa strongly arched, 
apex rounded-rectangular, termen slightly rounded, scarcely oblique; 
whitish-grey; two broad grey transverse lines; first from i costa to | 
dorsum, outwardly curved; second from f costa obliquely outwards, 
above middle curved through a right angle, thence to f dorsum; a 
minute fuscous median subcostal dot, closely followed by a similar dot ; 
a dotted fuscous line on termen and apical | of costa ; cilia whitish-grey. 
Hindwings with termen slightly sinuate ; grey- whitish ; cilia grey- whitish. 

New South Wales: Sydney in October; one specimen. 

ApJiomia astericta n. sp. 

aareptKTog, unstable — 

19 mm. Head, thorax, abdomen, and legs ochreous- whitish. 
Antennae pale grey. Forewings suboval, costa strongly arched, apex 
subrectangular, termen slightly rounded, oblique ; ochreous- whitish with 
some brownish suffusion towards apex and termen, and a few scattered 
dark fuscous scales; a fuscous dotted line on termen and apical i of 
costa ; cilia grey, ba^es whitish. Hindwings with termen slightly sinuate ; 
whitish-oehreous; cilia as forewings. 

$ 24 mm. Head and thorax pale brownish. Palpi 5 ; pale 
brownish. Antennae pale grey. Abdomen whitish-brown. Legs brown- 
whitish. Forewings whitish densely sprinkled with dark brown, which 
tends to form streaks on veins towards termen ; a large greenish-ochreous 
dorsal suffusion; a fuscous dotted line on termen and apical i of costa; 
cilia grey with basal and median whitish lines. Hindwings with termen 
1 ounded ; grey ; base and dorsum ochreous, the two colours blending * 
Cilia grey. • ' 

I believe these represent one species, but further material is wanted 

for con^ation, and to determine whether the differences are sexual or 
varietal. 

^ North Queenslaud: Kuranda in May (one male); Babinda near 
innisfailin S^tember (one female type). 
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Harpagoneiira disforfa n. sp. 

disftorius, deformed — 

26-28 mm. Head oelireo-us-grey-whitisli ; face and palpi white. 
Antennae grey, towards base ochreous-grey-whitish ; in male simple. 
Thorax and abdomen oehreons-grey-whitish. Legs oehreons-whitish. 
Forewings narrow, oblong, termen nearly straight, apex rounded, termen 
rounded, not oblique ; in male with a short subcostal groove containing 
altered scales before apex on upper side, cell very long, produced in an 
oblong process to f, veins 7, 8, 9, 10 shortened and twisted over 
prominence corresponding to groove on upper surface; oehreous-grey- 
whitish slightly pinMsh-tinged with a few scattered fuscous scales; a 
large medium oblong pale fuscous subcostal spot, sometimes grey partly 
outlined with fuscous ; a broad fuscous terminal line, its inner edge more 
or less crenulate ; cilia grey with an ochreous-grey-whitish basal line and 
an interrupted dark fuscous sub-basal line. Hindwings broad, termen 
rounded ; pale oehreous ; cilia whitish-ochreous. 

In structure this corresponds with H. acracausta Meyr., which 
Hampson records from Cooktown. 

North Queensland: Kuranda; Dunk I. in May; two specimens. I 
have seen also a female taken at Yeppoon. 

Earpag&morpJia cafJmropa n. sp. 

Kadapa)7To<^, of chaste appearance — 

^ 28 mm. Head, thorax, and abdomen whitish-grey. Palpi white. 
Antennae grey, base whitish; in male simple. Legs ochreous-whitish. 
Forewings narrow, suboblong, costa slightly arched to -J, thence straight, 
apex rounded, termen rounded, not oblique; cell in male very long, 
produced by an oblong process to J; pale ochreous-grey ; a suffused 
whitish streak on costa to f ; a transverse line of fuscous dots from 
before apex to tornus ; these are connected by pale neural streaks with a 
submarginal series of fuscous dots; cilia ochreous-wdiitish. Hindwings 
broad, termen rounded ; whitish and thinly scaled ; cilia whitish. 

Though lacking the distortion of the subapieal veins of forewings, 
this must be referred to the same genus as the preceding. Its structure 
corresponds to that of H. pseudoccmplmia Hmps., which is recorded from 
Innisfail. 

North Queensland : Charters Towers in June ; one specimen. 

Heteromicta xuthoptera n. sp. 
iovOoTrreposy yellowish-winged 

(J 18 mm. Head, palpi and thorax oehreous. Antennae grey; 
basal joint oehreous. Abdomen and legs whitish. Porewings suboval, 
costa moderately arched, apex round-pointed, termen straight, oblique ; 
oehreous-yellow ; a short fuscous costal streak from base followed by j^me 
irroration ; a dightly sinuate fuscous line from f costa to f dorsum ; a 
series of fuscous dots shortly before termen; between this and post- 
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median line the terminal area is partly suffuse with fuscous; eilici* 
ochreous, on termen fuscous. Hindwings with termen nearly straight 
whitish-ochreous ; cilia whitish-ochreous, above apex fuscous. 

North Queensland : Cape York in April ; one specimen received from 
Mr, W. B. Barnard. 

Lamoria inostontalis Wlk. Cat. Brit. Mus. xxvii., p. 88. 

(J? 28-32 mm. Head^ thorax and abdomen ochreous-whitish.. 
Frontal tuft long (1). Labial palpi in male slender, curved, ascend- 
ing, rough-haired anteriorly; in female 6, porrect, terminal joint curved 
downwards, ochreous-whitish with a few fuscous scales. Antennae 
ochreous-whitish, legs ochreous-whitish with a few fuscous scales. Fore- 
wings elongate, suboval in male narrower, costa moderately arched,, 
more strongly in female, apex rectangular, termen slightly rounded, 
slightly oblique; ochreous-whitish with a few scattered fuscous scales;, 
usually a terminal series of dark fuscous dots; cilia ochreous-whitish. 
Hindwings with termen scarcely sinuate ; in male grey, in female whitish ; 
cilia whitish. 

North Australia: Darwin in January. North Queensland: Cook- 
town in April ; Magnetic Island in June ; also from New Guinea, Borneo,. 
China, and Japan. 

Pam. Crambidae. 

Ptocliostola asaphes n.sp. 
aaa(f>rj£, indistinct, obscure — 

S 17-20 mm. Head, thorax, and abdomen ochreous-whitish. Palpi 
7 ; ochreous-whitish sprinkled with fuscous. Antennae grey ; ciliations 
in male minute. Legs ochreous-whitish. Porewings narrow, costa 
moderately arched, apex suhreetangular, termen slightly) rounded, 
slightly oblique ; browm-whitisli ; some fuscous scales in disc 
between vejns ; a very fine dentate line, sometimes scarcely perceptible^ 
from costa shortly before apex to tornus, fuscous, posteriorly partly 
edged with whitish, connected with termen beneath apex by two white 
lines ; cilia grey interrupted by continuations of these white lines. Hind- 
wings with termen slightly rounded; pale-grey; cilia whitish. 

The forewings have the costa much more rounded than in 
P. microplmeellaj and have no central white streak. 

North Australia: Darwin in October and November; four specimens, 
received from Mr. P, P. Dodd. 

Neargyria persimilis Hmps. 

Ann. Mag, Nat. Hist. (9) iii., p. 275 (1919)-— 

14-16 mm. Head wMte. Labial palpi 5; golden-ochreous, 
upper edge white. MaxiUary palpi white, at base golden-oehreous. 
^tennae whitish-grey ; in male thickened, slightly serrate towards apex. 
Thorax white with two golden-oehreous longitudinal lines. Abdomen 
grey-whitish. Legs golden-oehreous ; posterior pair whitish. Forewings 
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triangular, costa slightly arched, apex rectangular, termen almost 
straight, scarcely oblique; snow-white; markings golden-ochreous some- 
times mixed with fuscous ; a narrow costal streak from base to middle ; a 
broad line from f costa to middle of dorsum, curved and produced on 
costa nearly to apex ; dorsal edge golden-ochreous ; a terminal line inter- 
rupted by blackish dots; cilia oehreous or ochreous-grey, bases white. 
Hindwings with termen rounded; white; cilia white. 

North Queensland: Cape York in May and June; seven specimens 
received from Mr, W. B. Barnard. Also from New Guinea. 

CalamotropJia leptogrammella Meyr. 

Mr. A. Brimbleeombe has reared this species from larvae feeding 
on the Nut Grass {Gy perns rotundus Lin.). The earliest stages were 
not observed; the larva tunnels downwards through the stalk, eating 
all the internal tissue and leaving a silken coating on the inner surface 
of the ensheathing leaf base. It then eats out the nut and may proceed 
from this to other nuts. The cocoon is constructed within the nut or 
stem. The larvae were found in July, the moths emerging in August. 
Considerable damage was done to the host plants. 

Gen. Phanomof'plta nov. 

<f>avofxop<f>o£, of cheerful appearance — 

Tongue present. Face smooth, not projecting. Palpi moderately 
long, porrect; second joint stout, rough-haired above and beneath; 
terminal joint very short, obtuse. Maxillary palpi large, strongly 
triangularly dilated. Antennae in male minutely ciliated- Tibiae with 
outer spurs about | inner. Forewings with 2 from well before angle, 
3 from angle, 8 and 9 stalked, 7 and 10 separate. Hindwings with 
strong cubital pecten ; cell about 2 from f , 3 separate, 4 and 5 connate, 
6 from upper angle of cell, 7 anastomosing strongly with 12, 12 
approximated to cell throughout. 

Near Argyria Hb., differing in the minute terminal joint of labial 
and stronger dilatation of maxillary palpi. 

Phanomorpha leucoxantha n. sp. 

XevKo^avdos white and yellow — 

17 mm. Head white ; back of crown blackish. Palpi 2 ; white, 
basal half of second joint fuscous. Antennae fuscous. Thorax blackish ; 
tegulae except bases and a post-median pair of spots white. Abdomen 
pale yellow. Legs fuscous; posterior pair except tarsi whitish. Pore- 
wings elongate-triangular, costa straight to near apex, apex pointed, 
termen straight, oblique ; white with blackish markings ; a costal streak ; 
narrow transverse fasciae near base, at J and §, the last dilated and 
touching tornus; a small apical blotch narrowly produced to tomus, 
containing a white dot on costa before apex ; a short oblique streak from 
apex, and a terminal series of dots; cilia fuscous. Hindwings with 
termen gently rounded; pale yellow; a broad fuscous terminal band; 
cilia fuscous, on dorsum pale yellow. 

Queensland; Charleville in August; one specimen. 
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Platytes eryilironeura n. sp. 
ipv 0 pov€vpo 5 , red-veined — 

9 18 mm. Head and thorax pale red mixed with fuscous. Palpi 
4 ; fuscous, beneath whitish. Maxillary palpi strongly dilated ; fuscous, 
apex whitish. Antennae fuscous. Abdomen ochreous-reddish. Legs- 
whitish, xeddish-tinged ; tarsi with fuscous rings. Porewings narrowly 
triangular, costa straight almost to apex, apex round-pointed, termen 
straight, oblique ; grey mixed with pale red and dark fuscous ; a broad 
red streak from beneath -J costa dividing into neural streaks in terminal 
area; a similar median streak from base dividing similarly; a suffused 
red dorsal streak from base to a large oblong median dorsal dark 
fuscous spot, preceded and followed by wbitish spots ; costal spots at ^ 
and I, and a line between red streaks, fuscous stigmata beneath costa 
before and after middle, the latter and sometimes the former pale- 
eentred; a fine acutely dentate fuscous line from f costa, ending in a 
suffused tornal spot; cilia whitish, bases barred with dark fuscous. 
Hindwings with termen I'ounded ; grey ; cilia whitish, bases grey. 

South Australia : Ooldea in July ; one specimen received from Mr. 
J. A. Kershaw. 

Platytes oxycampyla n. sp. 
o^vKapmvXog^ sharply bent — 

(J21 mm. Head and thorax grey. Palpi 2J; grey, white beneath 
towards base. Antennae grey ; eiliations in male minute. Abdomen 
grey ; towards base whitish with an ochreous bar on second segment. 
Legs whitish-grey. Porewings narrowly txiangular, costa almost straight, 
apex pointed, termen straight, oblique ; grey ; two fine fuscous transverse 
lines; first from | costa obliquely outwards, sharply bent at an acute 
angle in mid-disc, not reaching dorsum; second from beneath f costa 
to § tornus, slightly dentate, followed by two or three fuscous dots in 
costal area; cilia grey. Hindwings with termen rounded; grey -whitish ; 
cilia grey-whitish. 

Victoria: Sea Lake in November; one specimen received from Mr. 
D. Goudie. 

Platytes pediopola n. sp. 

7r€hio7roXos, living on the plain — 

o$ 22-28 nun. Head and thorax grey. Palpi 3; fuscous, upper 
edge grey. Antennae fuscous; in male minutely ciliated. Abdomen 
pale grey with a sub-basal brown transverse dorsal bar. Legs grey, 
sprinkled with whitish. Porewings narrow, gradually dilated posteriorly,, 
eosta straight to thence arched, apex round-pointed, termen obliquely 
rounded ; grey ; markings fuscous, often indistinct ; fine streaks on upper 
and lower margins of cell and on fold; short diverging streaks from ceil 
on veins; short streaks on veins before termen; cilia grey; median line 
and apices whitish. Hindwings pale grey; cilia whitish with a grev 
basal Kne. 

Queensland: Mitchell and Gunnamulla in September; Quilpie in 
August; abundant at light in the last locality. 
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Sedenia leucogramma n. sp. 

XevKoypajifjLog, inscribed with white — 

^ 22 mm. Head, thorax, and abdomen grey. Palpi 2i *, fuscous, 
lower edge wdiite. Antennae grey; ciliations in male -J. Legs fuscous, 
Porewings triangular, costa straight to near apex, apex rounded, termen 
almost straight, slightly oblique; grey; a suffused fuscous line from 
beneath J costa to -J dorsum ; a white discal spot beyond middle, its dorsal 
portion broader; an outwardly curved oblique white line, anteriorly 
fuscous-edged, from f costa, becoming sinuate above dorsum, on which 
it ends at § ; cilia brown- whitish with median fuscous line, apices grey. 
Hiiidwings with termen gently rounded; grey; a faint whitish trans- 
verse line from | costa ; cilia whitish, apices and a median line grey. 

Queensland: Charleville in September; one specimen. 

Diadexia parades Turn. 

Proc. Roy. Soe. Q. xix. p. 56 (1905) — 

Gatancyla Irunnea Hmps. Ann. Mag. Nat. Hist. (9) iv. p. 110 
(1919). — The male antennae are bipectinate. 

North-West Australia: Roeburne; Kimberley. 

Talis dichospila n. sp. 

StX^o-TTtAos*, double-spotted — 

0 25 mm. Head and thorax brownish-fuscous. Palpi 6 ; grey, 
beneath whitish. Antennae fuscous. Abdomen grey. Legs fuscous. 
Porewings narrow, dilated, costa straight, apex pointed, termen straight, 
slightly oblique ; brownish-fuscous, paler towards base ; a fuscous costal 
streak from base to f, suffusedly edged with whitish, which extends on 
costa to f ; a small fuscous transverse mark in disc at another larger 
at I ; a very slender white line inwardly oblique from costa before apex, 
soon curved outwards and sinuate to tornus; a white apical spot pre- 
ceded by a fuscous costal spot ; a pair of blackish-edged white spots on 
termen above tornus ; a slender blackish terminal line ; cilia grey with a 
slender white basal line. Hindwings with termen slightly sinuate ; pale 
grey; cilia whitish. 

Western Australia; Perth; one specimen received from Mr. W. H. 
Matthews. 

Tails radialis Hmps. 

Ann. Mag. Nat. Hist. (9) iv. p. 147 (1919) — 

T. diargyra Turn. Trans. Roy. Soc. S. Aust. 1925 p. 42 is a synonym. 

Talis crypsichroa Low. 

T. discUunaUs Hmps. is a synonym. 

New South Wales: Broken Hill, Victoria; Birchip, Melbourne; 
Gisborne, South Australia; Adelaide, Mount Lofty. 

Pam. SCHOENOBLIBAE. 

Scirpophaga ImpIosticJia n. sp. 
aw^ocmxos, with simple lines — 

(J 14-16 mm. Head, thorax, abdomen, and legs white. Labial 
palpi 2^ ; white. Antennae grey ; in male shortly laminate with moderate 
ciliations { 1) . Porewings elongate-triangular, costa nearly straight, apex 
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pointed, termen obliquely rounded; wiiite with extremely pale fnseons 
markings; a straight line from ^ costa to J dorsum; a discal mark 
beyond middle, touching a sinuate line from costa to ^ dorsum ; a faint 
subterminal line ; cilia white. Hindwings over 1, elongate, termen gently 
rounded; white; cilia white. 

North Queensland : Cape York in April ; two specimens received from 
Mr. W. B. Barnard, who has the type. 

Fam. Pyralidae. 

Anemosa 'polyrrlioda. 

Polykrpnes polyrrlioda Turn., Trans. Roy. Soc., S.A., 1932, p. 188 — 

I was mistaken in referring this species to the Crambidae. There 
is no cubital peeten in the hindwings, but some long hairs between the 
bases of the cubital and first anal may he easily mistaken for one. The 
forewings are narrower than in A, isadalis Wlk., but it agrees with this 
species in all essential structural points. The facial projection is formed 
by a long tuft of hairs. In both species 6 of forewings may be connate 
or short-stalked, and 7 of hindwing may anastomose at a point or for 
some distance. In one example of A. isadalis this vein is merely closely 
approximated. 

North Australia: Mary R. (Campbell) in June. North Queensland: 
Cape York in June (Barnard). North-West Australia: Wyndham 
(Campbell) in January. 

Gen. Blechrophanes nov. 

^Xrixpo(l>avrjg, weak-looking — 

Tongue strong. Palpi ascending, recurved, nppressed to face, rejmJi- 
ing vertex; second joint thickened with smooth scales; terminal joint 
short, pointed. Maxillary palpi short, filiform. Antennae in male 
simple. Forewings with 4 and 5 stalked, 6 separate, 7, 8, 9, 10, 11 stalked. 
Hindwings with 4 and 5 connate, diverging. 

Blechrophanes crocopiila n. sp. 

KpoKOTTTiXoSi saffron-winged — 

14--16 mm. Head, thorax, and abdomen orange. Palx)i whitish. 
Antennae grey-whitish. Legs ochreous-whitish. Forewings elongate- 
triangular, costa straight to f, thence arched, apex rounded, termen 
slightly rounded, not oblique ; orange, median area sometimes paler ; two 
nearly straight pale yellow transverse lines; first at second at 
narrowly edged with brown posteriorly ; cilia orange. Hindwings with 
termen slightly rounded ; as f orewings. 

North Queensland : Banks Island in May ; Cape York in June and 
November; five specimens received from Mr. W. B. Barnard, who has 
the type. 

Bndotricha microphylla n. sp. 

/xtKpo^uAAos*, small-winged — 

cj? 15-16 mm. Head and thorax dull crimson, in female ochreous- 
grey. Palpi grey. Antennae ochreous-grey ; ciliations in male 2J. Legs 
whitish-ochreous ; anterior pair fuscous* Forewings elongate-triangular, 
costa straight to thence arched, apex pointed, termen straight, oblique ; 
dull crimson, in female purple-grey; an undulating fuscous line from 
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costa to J dorsum ; another from § eosta to f dorsum, edged posteriorly 
l)y a pale line; costal edge between these lines strigulated with fuscous 
•and whitisli-oehreous ; a fuscous median subcostal dot; cilia fuscous, 
•apices in male dull crimson or whitish-ochreous, Hindwings triangular, 
ternien straight, tornus prominent; as forewings. 

North Queensland: Cape York in October and November; seven 
•specimens received from Mr. W. B. Barnard, who has the type. 


Endotricha dinosticha n. sp. 

■Blvogtcxos, with curved line — 

16-17 mm. Head and palpi dark fuscous. Antennae pale 
grey; in male with fasciles of long cilia (3). Thorax including tegulae 
grey-brown; patagia fuscous. Legs brown-whitish partly suffused with 
fuscous; posterior pair mostly whitish. Forewings triangular, costa 
sinuate, nearly straight to |, apex pointed, termen nearly straight, 
oblique ; fuscous-brown ; basal area edged by a slender whitish outwardly 
•curved line, from | costa to f dorsum; beyond this is a pale suffusion, 
and some fuscous and whitish costal strigulae ; a whitish line from costa 
at f , at first outwardly oblique, then angled and strongly curved inwards, 
finally becoming submarginal and ending on tornus, edged on both sides 
with fuscous; a short doubly toothed whitish line follows this above its 
upper angle; cilia fuscous with a white basal line; but mostly white 
beneath apex and above tornus. Hindwings with termen rounded; 
fuscous ; a paler fascia before middle, edged by whitish lines, which in 
their turn are edged with fuscous ; cilia as forewings, but mostly whitish 
on and beneath apex. 

Near E. punclicostalis and E. scioessa, best distinguished by the 
peculiarly formed subterminal line of forewings. 

North Queensland: Cape York in October; five specimens received 
from Mr. W. B. Barnard, who has the type. 


E^idotriclia periphaea n. sp. 
m€pij>aios, dark-edged — 

$ 22-26 mm. Head, palpi, antennae, and thorax ochreous-grey. 

Abdomen and legs ochreous-grey lightly sprinkled with fuscous, i’ore- 
wungs elongate-triangular, costa straight almost to apex, apex pointed, 
termen gently rounded, moderately oblique; 4 and 5 stalked or closely 
•approximated for some distance; ochreous-grey lightly sprinkled with 
fuscous, on termen purplish-tinged ; a series of pale costal dots; a 
darker basal patch edged by a slender curved whitish line from I costa 
to I dorsum ; a slender curved whitish line from costa near apex running 
close to termen, partly edged with fuscous ; an interrupted blackish 
terminal line ; cilia fuscous, bases pale, apices whitish. Hindwings with 
termen strongly rounded, less so towards tornus ; 4 and 5 closely approxi- 
mated at base; purple-fuscous; a paler median band edged by whitish 
lines; first line curved at -J, second straighter, fuseous-edged on both 
asides ; terminal line and cilia as forewings. 

Near E. mesenterialis, but differing in colour and especially in cilia. 
That species has 4 and 5 of both wings long-stalked. 

Queensland : Noosa in October ; three specimens. 
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Soemdiopis heterozyga n. sp. 
ir^poi^vyos, nnequally mated — 

cj 17-18 mm. Head reddish-brown. Palpi fiiseoiis-brown. 
Antennae grey; ciliations in male 4. Thorax brown, more or less mixed 
with oehreons. Abdomen brown ; tuft partly ochreous. Legs fuscous ; 
posterior tibiae and tarsi whitish. Porewings triangular, costa straight 
to beyond middle, thence sinuate, apex round-pointed, termen slightly 
rounded, oblique; purple-fuscous; transverse lines whitish, obscurt}, 
partly obsolete, wavy; first from eosta to -J dorsum; second from ^ costa 
to before tornus, well-marked on costa; a terminal series of blackish 
dots ; cilia purple-grey. Hindwings with termen gently rounded ; colour,, 
terminal dots, and cilia as forewings ; transverse lines much more distinct, 
outwardly curved, finely dentate, at about f and f . 

$ 20 mm. Head, thorax, and abdomen oehrcous-grey. Forewings, 

with termen straight to near apex; ochreous-grey partly sprinkled with 
fuscous ; lines slender, edged sutfusedly on both sides with fuscous. Ilind- 
wings as forewings, but terminal area suffused with dull crimson. 

North Queensland : Cape York in October and April ; four specimens 
received from Mr. W. B. Barnard, w^ho has the type. 

Petta alternaia Warr. 

Ann. Mag. Nat. Hist. (6), xvi., p. 469 ; Hmps. Moths. Ind,, iv,, p. 138. 

AuchmQphola tynnuta Turn, Proe. Eoy. Soc. Q. 1912, p. 142, is a 
synonym. 

North Queensland: Kuranda. Queensland: Stradbroko Island, 
Coolangatta. Also from the Archipelago and India. 

Cangcila mimiscAila n. sp. 

mvnusculus, small — 

^ 12 mm. Head, palpi, thorax, and abdomen whitisb. Antennae 

whitish; in male sliortly ciliated (|). Legs whitish; anterior pair 
fuscous. Porewings elongate, narrow, slightly dilated, costa, neai'Jy 
straight, apex pointed, termen sinuate, slightly oblique; whitish with 
slight grey suffusion towards costa and termen; markings fuscous; a 
very slender line from costa to I dorsum, strongly angled outward 
below middle; a median subcostal discal dot; a costal dot at post- 
median line double, sinuate from f costa to | dorsum ; a distinct terminal 
line ; cilia whitish with a fuscous median line. Hindwings with termen 
bisinuate; as forewings ; antemedian line obsolete towards costa; discal 
dot at i, larger; a double transverse wavy postmedian line ; terminal line 
indistinct; a dot on termen at -J. 

Queensland: Montville (1,500 ft.), near Nambour, in March; onii 
specimen. 

Cardamyla liercophom Meyr. 

Trans, Ent, Soc. 1884, p. 281. Correctly referred here. 

North Australia: Darwin. 

Cardamyla eurycroca n. sp. 
evpvKpoKog, broadly saffron-tinged — 

26-36 mm. ^ Head yellow; face whitish with a pair of fuscous, 
dots. Palpi reaching middle of face; fuscous-whitish. Antennae 
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fuscous j in male minutely ciliated. Thorax whitish with some yellow 
suffusion; patagia, apices of tegulae, an interrupted transverse median 
line, and a posterior spot, fuscous. Abdomen whitish more or less tinged 
with yellow towards apex; transverse fuscous bars, often interrupted, 
on apices of segments. Legs fuscous with whitish rings. Forewings 
triangular, costa straight to f, apex round-pointed, termen slightly 
rounded, slightly oblique ; fuscous with whitish markings ; a transverse 
fascia at sometimes broad, sometimes reduced to a dentate line; a 
costal or subcostal blotch containing a fuscous median diseal dot, variably 
prolonged towards or to dorsum, sometimes partly confluent with sub- 
basal fascia ; a dentate line from | costa, strongly sinuate to f dorsum, 
often partly yellow, sometimes partly obsolete; sometimes a fine sub- 
marginal line connected by fine streaks with termen; cilia fuscous or 
grey sometimes indistinctly barred with whitish. Hindwings with termen 
very slightly rounded; mostly yellow, in parts whitish; a subdorsal 
fuscous spot towards base ; a fuscous median fascia not reaching costa ; 
a tex'minal fuscous band; subterminal line and cilia as forewings. 

Near (7, didymalis Wlk., but the ground-colour is fuscous not 
greenish-grey, and the markings differ in detail. 

North Queensland:. Stannary Hills, near Herberton. Queensland: 
Clermont, Eidsvold ; Gayndah ; Brisbane in February ; Bunya Mountains 
in January. New South Wales: Scone in November and March; twelve 
specimens. Larvae on leaves of Celastrus cumiinghamii (Dr. T. 
Bancroft), and on AlpJdtonia excelsa (H. Nicholas). 

Catamola funerea Wlk. 

In his valuable publication, Exot. Micro, v., p. 1 (1936), Mr. Mcyrick 
has proposed a new geneiic name, Elapliernis, for this species. This 
name cannot stand, because funerea is the type of Meyriek’s genus 
Gatamoia, Trans. Ent. Soe. 1883, p. 62. Of the three species there 
referred to Gaiamola, for which no type was indicated, only funerea 
strictly corresponds to Meyrick^s description, in that vein 6 of hindwings 
anastomoses strongly with 7. In thyridaUs these veins may be either 
closely approximated, or anastomose at a point, or for a veiy short 
distance only. Of xanthomclalis I have only one example, and in that 
those veins are only approximated. 

In ease this may not be convincing, I must state that I fixed funerea 
as the type of Gaiwmola in the- Proc. Boy. Soc. Q., 1905, p. 60. 

Gen. Agastophanes nov. 
dya(jT0(f)av7]9 » admirable — 

Tongue present. Labial palpi ascending, appressed to face, reaching 
vertex ; second joint long, slightly thickened, nearly smooth, with a small 
posterior tuft at apex; terminal joint short, acute. Maxillary palpi in 
male, with a strong terminal pencil of long hairs. Antennae in male 
moderately ciliated, with a short but strong dorsal process from basal 
joint, ending in a triangularly dilated tuft. Forewings with tufts of 
raised scales; 2 from near angle, 3 from angle approximated to 4, 5, 
which are connate but diverging, 6 from upper angle connate with 
stalk of 7, 8, 9, 10, and 11 stalked. Hindwings with 4 and 5 connate and 
diverging, 7 anastomosing with 12. 
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Nearest TUanoceros Meyr. 

Agastophanes zoplioxysta n. sp. 

^lo^oivoTos, darkly polished — 

20-24 mm. Head, thorax, and abdomen dark fuscous, in male 
reddish-tinged. Palpi dark fuscous; maxillary hair pencil in male 
reddish. Antennae fuscous ; dorsal process of male not reaching beyond 
patagia, ciliations 1. Legs reddish-fuscous in male, dark fuscous in 
female; tarsi with slender white rings; posterior pair mostly whitisli- 
ochreous. Porewings triangular, costa straight, slightly concave befori* 
apex, apex pointed, termen strongly sinuate, not oblique ; reddish-fuscous 
in male, dark fuscous in female, with lustrous rcHections in both; a 
rounded spot beneath costa before middle, and a reniCorm spot after 
middle, the latter with a process running almost to apex, iiale green; 
•some whitish irroration before termen; cilia grey-whitish with a darker 
sub-basal line. Hindwings with termen rounded ; pale ochreous-reddish ; 
\'eins and a large tornal suffusion deep red ; a suffused fuscous streak 
on vein 4; cilia as forewings, but interrupted hy a fuscous bar opposit<.‘ 
median streak. 

North Queensland: Cape York in October and November; four 
specimens received from Mr. W. B. Barnard, who has the type*. 

Gen. Diastropliica nov. 

^La(jTpo([>iKos» distorted — 

Tongue strongly developed. Palpi long, very slender, appressed to 
face, reaching vertex’; second joint very long; terminal joint minute^ 
acute. Maxillary palpi very short, tiliform, ending in a, short i)encil of 
hairs. Antennae in male with a modcuately long, densely scaled dorsal 
process from base. Legs not hairy. Porewings wiili raised scales; in 
male with a small costal fovea beneath before middh*, edginl anteriorly 
with raised scales; cell open; 4 and 5 apparently stalked, radial veins 
in male distorted. Hindwings with 4 and 5 connate or stalked, 8 (*,los(dy 
•approximated at base, 7 anastomosing at a point with 12. 

It does not seem possible to refer the following little species to any 
received genus, but further material is necessary for full undtu;'standing 
-of its structure. 

Diastrophioa iephrophanes n. sp. 

'Te<l>po^av7]St like ashes — 

$ 15-16 mm. Head, palpi, antennae, and thorax blackish. 

Antennae of male slightly laminate and shortly ciliated (f ) ; dorsal 
process nearly reaching mid thorax. Abdomen grey -whitish sprinkled 
with fuscous. Legs fuscous sparsely sprinkled with whitish. Porewings 
elongate-triangular, costa moderately arched, apex round-pointed, ternum 
-obliquely rounded; fuscous, towards base blackish; median area suffused 
with whitish; cilia fuscous. Hindwings with termen scai*(iely rounded; 
fuseous; cilia fuscous. 

Queensland: Banana in March (Mrs. Ilohler) ; Chinchilla in 
October;, two specimens. 

Gen. Oncohela nov. 

-oyKo^eXos, with swollen palpi — 

Palpi in male with third joint immensely swollen with a terminal 
brush of hairs. Antennae in male without dorsal process. 

The corresponding joint in the male of Hetrobela is minute and 
‘smooth-scaled ; otherwise the two genera are similar. 
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Oncobela philobrya n. sp. 

^tAojSyos*, moss-loving — 

(5$ 30-35 mm. Head and thorax green with some brownish scales. 
Palpi green; terminal joint in female slender, moderately long (-1), 
fascons, extreme apex whitish. Antennae pale grey; ciliations in male 
Abdomen ochreous-whitish slightly greenish-tinged, dorsum sprinMed 
with reddish-brown. Legs fuscous with reddish irroration and green or 
whitish rings; anterior coxae reddish; posterior tibiae mostly whitish. 
Porewings elongate-triangular, costa almost straight, apex rounded, 
termen rounded, slightly oblique ; green with fuscous and reddish mark- 
ings ; a basal dot ; a suffused fascia from costal to I dorsum, broad on 
costa narrowing towards dorsum ; fine wavy interrupted transverse lines, 
from I costa to | dorsum and from f costa to f dorsum; an irregular 
reddish-fuscous median blotch with a median process towards base; 
sometimes an interrupted subcostal line beyond middle and a spot on 
I dorsum reddish; a subterminal fuscous line touching small reddish 
fuscous blotches above and below middle; a terminal series of dots; 
cilia whitish, reddish-tinged, with a basal series of blackish bars. 
Hindwings with termen rounded; fuscous; cilia as forewings. 

North Queensland: Cape York in November; three specimens 
received from Mr. W. B. Barnard, who has the type. 

Eeterobela nubilaZis Hmps. 

111. Het. ix., p. 157, pi. 172, f. 9. 

Moths Ind., iv., p. 112 — 

North Queensland : Cape York ; Palm Island ; Townsville. Also from 
Ceylon and India. 

Macalla nephelodes Turn. 

North Queensland: Cairns; Townsville. Queensland; Yeppoon; 
Tweed! Heads; Toowoomba. 

Maoalla cholicd Meyr. 

EpipascMa lygropa Turn, is a synonym. 

Queensland: Duaringa; Brisbane; Toowoomba. New South Wales: 
Sydney. Victoria: Melbourne; Gisborne. 

Macalla ebemna Turn. 

North Queensland : Herberton ; Mount Mulligan. Queensland :. 
Brisbane; Tweed Heads; Toowoomba; Charleville; Adavale. Tasmania: 
■Ross; Launceston. 

Larvae feeding in spun-together shoots of sapling Eucalyptus, 

Macalla glyceropa n. sp. 
yXvKepoTTo^, delightful — 

cj 28 mm. Plead, thorax, and abdomen ochreous-green. Palpi 
fuscous-green. Antennae grey ; in male serrate, ciliations 1, dorsal process 
stout, not reaching midthorax, fuscous-green. Legs ochreous-whitish 
sprinkled with reddish and ringed with fuscous ; posterior pair mostly 
ochreous-whitish. Porewings elongate-triangular, costa straight to f , 
thence gently arched, apex round-pointed, termen slightly rounded, 
slightly oblique; ochreous-green with patchy reddish suffusion and 
fuscous markings; a triangular fuscous suffusion on costa near base; 
antemedian line ilLdefined, represented by a very slender outwardly 
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oblique line from | costa, obsolete in disc, inwardly oblique and dark 

fuscous near dorsum, ending on -J; a short longitudinal dark fuscous 
line in disc above middle, pi’eceded by some raised scales, before this line ; 
postmedian from f costa very obliquely outwards, forming a rounded 
prominence in middle, thence inwards and slightly dentate, strongly 
indented inwards above dorsum, on which it ends at ; included area 
mostly reddish, with a minute fuscous discal dot beyond middle preceded 
by some raised scales ; a broad dark fuscous streak from postmedian line 
to termen above middle, edged beneath by a pale spot ; >some fuscous 
terminal dots above this, and some reddish tornal suffusion, cilia reddish 
with fuscous bars, apices paler. Hindwings with termen slightly 
rounded; fuscous; cilia fuscous, apices whitish. 

Queensland: Brisbane in March; one specimen. 

Epipaschia polypsammd n. sp. 

7ro)ivipaiipos, sand-coloured — 

S 33 mm. Head and thorax brown. Palpi whitish-ochreous 
sprinkled with fuscous and brown. Antennae fuscous; ciliations in 
male 1, dorsal process greatly expanded, not reaching midthorax, brown. 
Abdomen pale brown. Legs brown ; tarsi fuscous with whitish-ochreous 
rings. Forewings elongate-triangulat', costa gently arched, apex 
rounded, termen slightly rounded, oblique; ochreous-whitish sprinkled 
with brown ; markings dark brown ; a basal patch sharply defined by a 
pale line from ^ costa to J dorsum; a costal dot immediately beyond 
and another in middle; a spot on mid-dorsum; an apical blotch eou- 
tinuons with a terminal fascia, edged anteriorly by a pale line from 
I costa obliquely outwards, becoming transverse above middles and 
acutely and finely dentate to if- dorsum; cilia brown-whitish with fuscous 
bars. Hindwings with termen slightly rounded; fuscous, pal(‘r towards 
base; cilia as forewings. 

North Queensland : Kuranda ; one specimen rc^ceived from Mr, F. P. 
Dodd. 

Epipaschia hicanodes n. sp. 

iKavcxydrjSy comely — 

35-36 m.m. Head brown sprinkled with fuscous, l^ilpi pale 
grey. Antennae grey; in male serrate with tufts of cilia (1-|) ; dorsal 
process dilated, brown sprinkled with fuscous, not reaching midthorax. 
Tliorax brown-whitish ; patagia brown sprinkled with fuscous. Abdomen 
grey-whitish. Legs fuscous with whitish rings; posterior pair mostly 
whitish. Forewings elongate-triangular, costa nearly straight, apex 
round-pointed, termen slightly rounded, slightly oblique ; whitish mostly 
suffused with brown ; markings distinct ; a darker basal patch to ante- 
median line; antemedian from ^ costa to mid-dorsum, slender, fuscous, 
angled inwards beneath costa, edged anteriorly by a pale line; a slender 
transverse brown median discal mark; a finely serrated fuscous line from 
costa to before tornns, obtusely angled outwards in middle, thenee 
incurved, edged posteriorly by a pale line ; this is followed by a brown 
shade containing some fuscous wedges; an interrupted fuscous terminal 
line; cilia brown mixed with whitish and barred with fuscous, Hind- 
wings with termen rounded ; grey, paler towards base ; a dentate grey 
postmedian line ; cilia as fore wings. 

West Australia: Denmark in April; five specimens received from 
Mr. W. B. Barnard, who hasl the type. 
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Epipaschm loxopliaea n. sp. 

Xoio(l>aLog, obliquely dark — 

22-28 mm. Head, thorax, and palpi whitish sprinkled with 
fuscous. Antennae whitish-grey; in male serrate with tufts of cilia (1), 
dorsal process much dilated, not reaching midthorax, whitish sprinkled 
with fuscous. Abdomen ochreous-whitish. Legs fuscous with whitish 
rings. Forewings narrow, costa straight to |, thence arched, apex round- 
pointed, termen slightly rounded, slightly oblique; white with fuscous 
irroratiou and markings ; a spot on base of dorsum ; a broadly suffused 
line from costa to toruus, in female slender or obsolete ; costal dots at 
middle and | ; from the latter a slender dentate line outwardly oblique 
to middle of wing, thence incurved to tornus ; a broad interrupted sub- 
terminal shade; a terminal series of dots; cilia white mixed with pale 
reddish, bases barred with fuscous. Hindwings with termen slightly 
rounded ; grey, paler towards base ; cilia white, bases barred with fuscous. 

North Queensland: Cape York in November; Kuranda in February 
and June; five specimens received from Mr. W. B. Barnard, who has the 
type. 

Epipaschia peratophaea n. sp. 

'Tr€paro<f>aios» dark at the apex — 

22-26 mm. Head, thorax, and abdomen whitish-brown. Palpi 
pale brown; in female fuscous. Antennae grey; ciliations in male 1, 
dorsal process s^iort, not reaching beyond patagia. Legs ochreous- 
whitish sprinkled with brown; tarsi fuscous with whitish rings. Fore- 
wings elongate-triangular, costa straight to f, thence arched, apex 
rounded ; termen slightly rounded, slightly oblique ; ochreous-whitish 
with fuscous and brown irroration and markings; some ])asal irroration 
in male ; an interrupted costal streak from base to ; a short slender 
fuscous line from l)ase surrounded by more or less brown suffusion; a 
dentate line from J costa to ^ dorsum, not always developed ; a subcostal 
diseal dot at | ; a line from f costa obliquely outwards to middle, there 
angled inwards to f dorsum, often cutting through a large dorsal blotch 
extending from middle to tornus ; a well-defined apical blotch, darker in 
female ; some fuscous terminal dots ; cilia whitish tinged with red, some- 
times with fuscous basal bars. Hindwings with termen gently rounded ; 
fuscous, paler towards base ; cilia as forewings. 

North Queensland : Cape York in October and November ; Kuranda 
in January. Queensland: Stradbroke Island in March; Tweed Heads in 
January; fourteen specimens. 

Epipasdiia hasiochra n. sp. 
paaiCDXpo^, pale at the base — 

$ 23-25 mm- Head, thorax, and abdomen pale brown. Palpi 

fuscous. Antennae grey. Legs ochreous-whitish sprinkled with fuscous : 
tarsi fuscous with whitish rings. Forewings elongate-triangular, costa 
straight to thence arched, apex rounded, termen slightly rounded, 
slightly oblique ; ochreous-whitish with fuscous and brown irroration and 
markings; an indistinct transverse line at -1; a suffused dark fuscous line 
from ^ costa to f dorsum; a finely dentate dark fuscous line from before 
I costa to before tornus, bent outwards above and inwards below middle, 
edged posteriorly by a pale line; area between lines fuscous, beyond 
second line pale fuscous; an interrupted terminal line; cilia fuscous with 
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indistinct pale bars. Hindwings witli terinen gently rounded; pale 
fnseous ; a terminal series of wMtish-oclireous dots ; cilia brown-wliitish 
with a darker sub-basal line. 

North Queensland: Cape York in October and November; five 
specimens received from Mr. W. B. Barnard, who has the type. 

Pam, Pyraustidae. 

Araeomorpha limnopJiila n. sp. 

Xl[ivo^lXos, loving marshes — 

21-30 mm. Head, palpi, thorax, abdomen, and legs fuscous. 
Antennae fuscous; in male thickened, ciliations minute. Porewings 
narrow, moderately dilated, costa straight to f, apex rounded, ternien 
obliquely rounded; fuscous; markings whitish-grey; obscure; a sub-basal 
fascia; a discal dot at preceded and followed by a blackish dot; a 
suffused outwardly curved line, sometimes obsolete, from J costa to §• 
dorsum; sometimes a submarginal lino interrupted on veins; cilia grey, 
apices paler. Hindwings broad, termen rounded; grey; cilia aw. 
t’orewings. 

Larger than A. atmota Turn., and with postmedian line of forewings 
differently formed. 

North Queensland : Kuranda in September and June ; six specimens. 

Gen. Bleckroglossa nov. 

^X^xpoyXossos, weak-tongued — 

Tongue weakly developed, rudimentary. Labial palpi recurved, 
ascending, reaching middle of face ; second joint thickened with rough 
scales ; terminal joint short, stout, obtuse. Antennae in male minutely 
ciliated. Tibiae with outer spurs about | inner. Porewings witli 2 
from near angle, 3, 4, 5 approximated from angle, 8, 9, 10 stalkeci 
Hindwings with 3, 4, 5 approximated from angle, 6 from upper angle^ 
7 anastomosing with 12 to near its apex. 

Blechroglossa pclochyta n. sp. 

TTrjXoxuros, muddy — 

cj 22 mm. Head and thorax pale brown. Palpi oehreous- whitish ; 
second joint sprinkled with fnseous. Antennae grey. Abdomen dark 
grey. Legs fuscous. Porewings narrow, dilated, costa straight to I, 
thence strongly arched, apex rounded, termen obliquely rminded; pale 
brown sprinkled with fuscous ; a pale spot beneath f costa, surrounded 
by fuscous; cilia grey. Hindwings with apex broadiy rounded; termen 
only slightly rounded; grey; cilia grey. 

Queensland : Charleville in August ; one specimen. 

Cataclgsta polyrmpha n. sp. 

TToAuppa^o?, highly wrought — 

14-18 mm. $ 16-22 mm. Head and thorax white. Palpi grey. 
Antennae whitish; in male thickened and very shortly ciliated (J). 
Abdomen grey, sometimes partly white; first two segments white with 
paired fuscous dots. Legs white; anterior tibiae and tarsi broadly 
ringed with fuscous. Porewings elongate-triangular, costa straight to 
:|, thence arched, apex round-pointed, termen obliquely rounded ; white ; 
an^pblong fuscous patch on base of costa, containing a sub-basal oehreous 
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clot; an oehreous line edged with fuscous from costa to | dorsum, 
^^tvongly indented inwards beneath costa; an inwardly oblique fuscous 
fascia from f costa to mid-dorsum; an outwardly oblique oehreous line 
edged with fuscous from § costa nearly to termen below middle, there 
acutely angled, thence slender and curved to before tornus; a simular 
line from f costa to termen beneath apex, and another along termen, the 
•latter interrupted above and below middle; cilia fuscous with several 
white bars. Hindwings with termen slightly rounded ; white ; a round 
central fuscous blotch containing an incomplete oehreous. ring ; a narrow 
terminal fascia a erenulate oehreous line, a terminal series of oehreous 
dots, and a series of silvery dots between these two ; cilia as forewings. 

North Queensland: Cape York in April, May, and June; nine 
•specimens received from Mr. W, B. Barnard, who has the type. 

Gatachjsta liaemaUra n. sp. 

■atfiarrjpos, blood-stained — 

cJ 15-16 mm. Head white ; side-tufts and face grey. Palpi white. 
Antennae grey-whitish with slender incomplete fuscous annulations. 
Thorax white, with a median fuscous transverse bar. Abdomeu grey; 
first two segments, apices of remaining segments, and tuft, white. Legs 
wdiite; anterior tibiae and tarsi with fuscous rings; mid-tibiae fuscous 
•on basal half of dorsum. Porewings elongate-triangular, costa straight 
to f , thence arched, apex round-pointed, termen slightly rounded, slightly 
oblique; white with fuscous markings; a basal costal dot; a transverse 
fascia at ^ ; a broad antemedian fascia with irregular edges, sometimes 
interrupted ; a transverse line from f costa, bent slightly inwards below 
middle, thence transverse to dorsum ; this is followed by .a broad 
ochreous-reddish suffusion, leaving extreme terminal area white; three 
dark fuscous marks on termen beneath apex; cilia white, with a fuscous 
median linc^, often restricted to subapical area. Hindwings with termen 
rounded ; dull reddish ; a small apical fuscous blotch ; costal area before 
middle, and a subapical spot prolonged on terminal edge toward tornus, 
white; cilia as forewings. 

Noxffh Queensland: Cape York in October and November; five 
spi'cimens received from Mr. W. B. Barnard, who has the type. 

, Gataclysta argyrilinalis. 

Oligostigma argryrilinale Hmps. Trans. Ent. Soe. 1897, p. 168 — 

Hampson distinguishes Oligostigma Gn. by the hindwing being 
excised beneath apex, but this excision is often very slight, and the 
distinction does not seem to me natural or reliable. I regard the genus 
as a synonym of Nymphula. Gataclysta is distinguished from that genus 
by the smooth-scaled acute filiform maxillary palpi, and the longer outer 
tibial spurs (about f). In Nymphula the maxillary palpi are looser 
haired and obtuse, and the outer tibial spurs about 

North Queensland: Cooktown; Cardwell. 

Gataclysta marginipuncta n. sp. 
marginipunctus, with marginal dots — 

^ 16 mm. Head, palpi, thorax, abdomen, and legs white. 

Antennae annulate; white; in male minutely ciliated. Porewings 
triangular, costa straight almost to apex, apex pointed, termen slightly 
sinuate, oblique ; white, suffused with pale-yellow beneath costa ; a short 



78 


PROCEEDINGS OF THE ROYAL SOCIETY OF QUEENSLAND. 


perpendicular streak on costa at f; a suffused line from costa at i?;, 
at first perpendicular, forming a rounded angle above middle, thence 
sinuate to | dorsum, pale-yellow, towards costa mixed with fuscous; 
a pale-yellow subterminal line from before apex to tornus; a pale-yellow 
terminal line edged anteriorly with fuscous ,- cilia fuscous, apices white. 
Hindwings with termen gently rounded; white, suffused with pale- 
yellow before middle and on a broad terminal band, but leaving apex 
white; a submarginal series of six circular blackish dots; cilia as fore- 
wings. 

North Queensland : Cape York in October ; one specimen received 
from Mr. W. B. Barnard. 


Gen. Trigonophylla nov. 

Tpiyovoj)v)(Xos, with triangular wings — 

.Present. Palpi curved, ascending, approssed to face, con- 
siderably thickened, anterior edge rough; terminal joint short, obtusi* 
Forewmgs with cell |, 2 from §, 3 from before angle, 4 and 5 approxi- 
mated from angle, 6 from middle of cell, 7 from upper angle 8 9 10 
•stalked, 11 free. Hindwings with cell -J, 2 from f, 4 absent, 3 ’and r> 
connate from angle, widely divex-ging. 

Allied to Aulacodes, but differs in structure of hindwings. 


Trigonophylla trichroma n. sp. 

Tpixpcopos, three-coloured — 

d' 20 mm. Head white; crown ochrcous-tinged. Palpi white 
Antennae pale-grey; in male minutely ciliated. Thorax yellow; sides 
and a posterior spot white. Abdomen white sprinkled with fuscous ; first 
mree segments yellow on dorsum ; last two segments and tuft with 
fuscous apices. Legs -vdiito ; anterior pair yellow -with white rings Pore- 
wings elongate-triangular, costa straight to f, thence arclied, apex 
rectangular, termen slightly rounded, slightly oblique; white; a yellow 

n oxtending to 11 ; a small fuscous 

tomal patch containing two white; dots; a- yellow spot on I costa- four 

Wnf outwardly oblique from before m’iddle, 

fuscous but yellow on costa, very slender, sometimes running int.o 
IT “id-eosta, similar but longer, reaching beyond middle 

oblique, mostly yellow; fourth broadly wedge- 
shaped, from costa before apex, yellow, connected with termen beneath 
apex; a broad yellow line on lower half of termen; cilia white bases 
yello-w, on tomus fimcous. Hind'wings broadly triangular, termen ’near! y 

terminal band extending inwards oJ 
leins 2 and 3; dorsal edge fuscous; terminal edge and an apical snot 


btreps%nonia repititalis Warr. 

Ann. Mag. Nat. Hist. (6) xvii., p. 205 — 

pale-yellow. Antennae pale-grey 
pale-yellow with three posterior fuscous spots. Abdomen pale- 
S fS? • and tuft whitish; second segment and^iees of 

those following fuscous. Legs ochreous-whitish ; anterior coxae of male 
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with a broad internal tuft of fuscous hairs at apex. Forewings narrow^ 
costa gently arched, apex pointed, termen obliquely rounded; an 
elongate triangular fovea in cell beneath; 2, 3, 4, 5 closely approxi- 
mated at origin, 11 stalked or approximated; basal part pale-yellow; a 
fuscous sub-basal median fuscous spot; a large triangle extending on 
dorsum from to f, its/ apex reaching above middle, coarsely irrorated 
with blackish, and edged with fuscous; an oblique fuscous wedge from 
mid-costa to above tornus; beyond this a broad obtuse transverse white 
wedge ; a broad yellow fuscous-edged fascia from | costa, at first trans- 
vei’se, then narrower and curved inwards ending on tornus, but sending 
a process along outer edge of dorsal triangle; a yellow terminal line 
edged with fuscous; space between last tw^o markings white towards 
costa, becoming fuscous and narrow towards tornus; a terminal series 
of fuscous dots, that one beneath apex larger; cilia pale fuscous. Hind- 
wings with termen only slightly rounded; whitish, towards dorsum 
suffused ■with yellow ; four blackish spots, edged for the most part with 
orange, on middle portion of termen; these are enclosed in a curved 
blackish line containing three silvery dots; above these markings a 
curved yellow line edged with fuscous and preceded by fuscous irrora- 
tion ; an orange apical spot ; cilia fuscous, on dorsum whitish-ochreous. 

North Australia : Melville I. North Queensland : Caixms ; Innisfaii ; 
Herberton; Ingham. Queensland: Yeppoon. 

Strepsinoma foveata n. sp. 
foveaUiSj ■with conspicuous fovea — 

$ 23 mm. liead, palpi, and thorax pale-yellow. Antennae pale- 

grey. Abdomen pale-yellow ; apices of segments whitish. Legs whitish ; 
anterior femora and tibiae fuscous. Forewings elongate-triangular, costa 
slightly arched, apex rounded, termen slightly rounded, slightly oblique ; 
on upper surface a triangular fovea in cell preceded by an angulai' 
raised edge ; on lower surface a large fovea occupying whole of cell, with 
three swollen transverse corrugations; fuscous with yellow streaks and 
lines; a slender median streak from base to tornus; a broader dorsal 
streak to f ; a white wedge at f, its base not touching costa, its apex 
rounded above tornus, its posterior edge indented; this is edged with 
fuscous and surrounded with yellow, broadly on sides, narrowly around 
apex; a broad yellow terminal line edged on both sides with fuscous; 
cilia fuscous. Hindwings with termen rounded, sinuate beneath apex; 
whitish ; a transverse yellow fuscous-edged postmedian line not touching 
costa and dorsum; four blackish spots on median portion of termen, 
each containing a central white dot, separated by yellow streaks; some 
fuscous irroration between these and postmedian line ; a yellow fuscous- 
edged line on apex and another on termen between central spots and 
tornus ; cilia fuscous, on tornus and dorsum whitish. 

New South Wales: Casino in March; one specimen. 

Gen. 8ericop}iylla nov. 
o€pLKo6v){Xos, with silken wings — 

Face smooth, not projecting. Tongue well developed. Labial palpi 
ascending, curved, appressed to face, not reaching vertex; second joint 
moderately thickened with appressed scales, rough anteriorly; terminal 
joint very short, obtuse. Maxillary palpi filiform. Antennae tipt 
annulate; in male thickened with moderately long eiliations. Tibiae 
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witli outer spurs i or less. Forewings with cell 2 from 3 from near 
angle, 4 and 5 connate, 6 from above middle, 7 from upper angle, 8, 9, 
10 stalked, 11 free. Hindwings with cell nearly -J, 2 from near angle, 
3 from angle connate with 4, 5, which are short-stalked, 7 anastomosing 
with 12 to I of wing. 

This genus approximates in structure to Diathraustodes Hmps. 

Sericopliora nivalis n. sp. 

nivaliSj snowy — 

(J$ 16-18 mm. Head, palpi, thorax, abdomen, and legs white. 
Antennae white; ciliations in male 1^. Forewings elongate-triangular, 
costa slightly arched, apex rounded, termen slightly rounded, oblicpie ; 
white with grey markings ; an outwardly curved line from i costa to 
dorsum; a median discal dot; a line from f costa, strongly curved out- 
wards, bent below middle, thence transverse to f dorsum; cilia white, 
bases pale-grey. Hindwings with termen rounded; colour and cilia as 
forewings; a slender postmedian line curved outwards in costal half. 

North Queensland: Cape York in October and November; seven 
specimens received from Mr. 'W, B. Barnard, who has the type. 

Gen. Cissachroa nov. 

Ktaaaxpcoos, coloured like a magpie — 

Head smooth, not projecting. Tongue well developed. Labial palpi 
short, curved, ascending, not reaching middle of face; second joint 
moderately thickened, rough anteriorly ; terminal joint very short, obtuse. 
Maxillary palpi short, filiform, concealed. Antennae of mah'. with 
moderately long ciliations. Posterior tibiae with outer spurs half inner 
or less. Forewings with cell I, 2 from shortly befor(‘. angle, 3, 4, 5 
approximated at origin, 6 from above middle, 7 from upper angle, 
8, 9, 10 stalked, 11 free. Hindwings with cell short (about and oixuj, 
2 from f, 3, 4, 5 approximated, 7 anastomosing with 12 to f of wing. 

The maxillary palpi can be seen only after removal of the labial 
palpi. 

Cissachroa callisckenia n. sp. 

KoXXicrxrifJLos, prettily patterned — 

(5? 12-16 mm. Head blackish; face white. Palpi white, base 
more or less fuscous. Antennae whitish-grey; ciliations in male 1}, 
Thorax white with a posterior blackish spot. Abdomen fuscous with 
some white rings; terminal segment white. Legs white; anterior pair 
fuscous. ^ Forewings elongate-triangular, costa straight almost to apex, 
apex pointed, termen straight, rounded beneath, ot)lique; white with 
blackish markings; a moderate basal fascia; a costal streak to |; a 
narrow fascia from mid-costa curved outwards to tornus; this is joined 
by a fascia from f costa, at first narrow and sometimes interrupted, 
dilated in middle of wing, at the point of junction is a short obtus(? 
inward process; an oblong apical blotch extending to mid-termen, pro- 
longed slightly on terminal edge ; cilia white with a fuscous median line, 
on apex and tornus fuscous. Hindwings with termen sinuate ; white ; 
a large triangular apical blackish blotch ; a terminal line from tornus 
to ^ termen; cilia as forewings, on dorsum wholly white. 

North Queensland: Cape York in October, November, and May; 
nine specimensj received from Mr. E. J. Dumigan and Mr. W. B. 
Barnard. 
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Gen. Streptolela nov. 
arp^TTTo^eXos with bent palpi — 

Tongue strong. Face smooth, not projecting. Labial palpi with 
second joint obliquely ascending, clothed with long hairs anteriorly; 
terminal joint long, smooth, acute, strongly bent downwards. Maxillary 
palpi short, filiform. Antennae of male with moderately long ciliations. 
Tibiae with outer spurs nearly as long as inner. Forewings with 2 
from I, 7 well separate, 8, 9, 10 stalked. Hindwings with cell open, 
short (4), oblique, 2 from |, 3, 4, 5 diverging, 7 anastomosing strongly 
with 12. 

Probably nearest Margarochroma Warr. 

Streptoiela crocoiaphes n. sp. 

KpoKo^a(l>rjg' saffron-dyed — 

16 mm. Head and thorax orange-yellow. Palpi whitish, terminal 
joint and a median bar on second joint orange-yellow. Antennae pale- 
grey ; ciliations in male 2. Abdomen whitish broadly barred with orange- 
yellow on dorsum. Legs whitish; anterior tibiae and part of tarsi 
ochreous-grey. Forewings elongate-triangular, costa straight to |, thence 
gently arched, apex rounded, termen rounded, slightly oblique; basal 
area orange-yellow; postmedian area except a strip along costa and 
another on termen pale fuscous; two slender fuscous transverse lines; 
first slightly dentate, from mid-costa to dorsum beyond middle; second 
from f costa, outwardly curved to below middle, where it ceases abruptly ; 
cilia pale-yellow. Hindwings with costa gently rounded ; fuscous ; costal 
area whitish ; basal hairs and a terminal strip not reaching apex orange- 
yellow ; cilia as forewings. 

North Queensland : Kuranda in June ; two specimens. ; 


Tabidia marma/rodes n. sp. 
pLafiapcx}S7]Sy like marble — 

cJ? 22 mm. Head whitish. Palpi white. Antennae ^ fuscous 
Thorax white ; shoulders and a broad longitudinal median stripe dark 
fuscous. Abdomen fuscous with broad basal and sub-basal bars, a narrow 
terminal bar, and underside white; tuft in male grey-whitish. Legs 
white with dark fuscous rings ; posterior pair almost wholly white. Fore- 
wings elongate-triangular, costa straight to |, thence arched, apex 
subrectangular, termen gently rounded, moderately oblique ; fuscous with 
white markings; a basal spot; an erect sub-basal dorsal mark; a narrow 
fascia from I costa to mid-dorsum, angled outwards below middle, but 
sometimes interrupted; an incomplete fascia from | costa to below 
middle, dilated in disc; an oblong costal subapical spot, from which 
arises a slender acutely dentate line to dorsum beyond middle, sometimes 
joining lower end of first fascia; a tornal spot; cilia white. Hindwings 
with termen sinuate ; white with fuscous markings ; a slender line from 
near base of costa to tornus; a large antemedian spot; an S-shaped line 
from I costa to tornus ; a terminal band containing two submarginal 
white spots towards tornus ; cilia white, on tornus fuscous. , ; 

North Queensland: Mossman and Tully in June; two specimens. 
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Tatohotys ceraniochra Meyi*. 

Trans. Ent. Soc. 1885, p. 443— 

Considerably smaller than T, janapalis Wlk., the forevrings narrower 
and less rounded at apex, more brightly coloured, without sul)-!)asal line, 
subcostal spots darker and more distinct, dentations o£ postmediaii line 
much smaller and sharper. 

North Australia : Darwin ; Brock Creek. North Queensland : Moss- 
man; Cairns; Innisfail. Queensland: Duaringa. 

Sylepfa ooellifeva n. sp. 
oeellifer with eyed spots — 

22-30 mm. Head pale-brown; face whitish. Palpi fuscous; 
])ase whitish. Antennae pale-grey; ciliations in male Tliorax whitisli 
partly suffused with grey; tegiilae long, with central brown or fuscous 
stripe. Abdomen whitish sometimes partly oelirt'ous-tinged; apices 
of segments sometimes fuscous; tuft in male dark fuscous. Legs pale- 
grey; posterior tibiae whitish. Poimwings elongate-triangular, costa 
straight to.fj thence strongly arched, apex rounded, termen slightly 
rounded, slightly oblique; 7 not curved at base; white with purple reflec- 
tions; markings pale-oehreous edged with fuscous; a subcostal fuscous 
line from base to f; costal and dorsal sub-basal spots in a fuscous 
suffusion; an oblique line from ^ costa (in female J) to f dorsum (in 
female -J) with a posterior spur below middle; a large longitudinally 
oval subcostal blackish spot beyond middle, broadly edged witli pale 
ochreous and outside this with fuscous, with a minute C(mtral wliitisii 
dot; a sinuate line from f costa to dorsum before tornus; a mirrow 
terminal band containing a suffused fuscous spot fihove middlti; ciliji 
white, on apex and terminal spot fuscous. Ilindwings trianguhir, tertnen 
nearly straight; colour as fo rowings; a small diseal (urcle (toniu'ctc-d l)y a 
line with costa at J fuscoUvS ; a sinuate fuscous subtcrminal line ; a fuscjous 
terminal spot; a pale oehreoits fuscoiis-edged terminal line; cilia whit(', 
on apex fuscous. 

North Queensland: Cape York and Oooktown in October, Nov'cmbca*, 
and December; seven specimens received from Mr. W, IL Barnard, wdio 
lias the type. 

Sylepta argillitis n. sp. 
dpytAAms*, clay-coloured — 

$ 22-24 mm. Head and palpi fuscous. Antennae grey, towards 

base fuscous. Thorax ochreous-brown ; anteriorly broadly fuscous. 
Legs grey; anterior tibiae fuscous; tarsi fuscous vuth pale rings. Pore- 
wings elongate-triangular, costa straight to thence arched, apex 
rounded, termen slightly rounded, oblique ; ochreous-brown with fuscous 
markings; a broad suffused costal streak to beyond middle; a shmder 
line from J costa to dorsum ; discal spot before middle, broadly (^dged 
anteriorly and posteriorly, open above and beneath; postmedian from 
I costa, slender, finely and irregularly waved, deflected above tormis to 
beneath discal spot, thence to f dorsum ; submarginal and terminal series 
of dots ; cilia grey with a fuscous sub-basal line. Hindwings with termen 
slightly rounded; ochreous-brown, paler towards base and costa; a 
slender discal mark at i ; postinedian slender, wavy, its median portion 
approximated to termen; marginal dots and cilia as forewings. 

North Queensland: Oooktown in April; Tully, near Innisfail, in 
June and July; three specimens. 
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Sylepta cycloUjpa n. sp. 

KVKXoTVTTosy witli rouiided markings — 

$ 30-32 mm. Head pale oehreous; face and palpi pale fnseons. 

Antennae grey. Thorax fnseons mixed with pale oeiireons. Abdomen 
ochreons-whitish ; dorsnm barred with pale fnseons. Legs fnseons. Pore- 
wings elongate-triangnlar, eosta straight to thence arched, apex 
ronnded, termen rounded, slightly oblique; whitish-ochreons with fuscous 
markings; a short subcostal sti’eak from base joined at its apex by a 
streak from base of dorsum; a transverse line at -J, with posterior projec- 
tions from middle and on dorsum; a small oval subcostal spot beyond 
this ; a much larger oval spot beneath mid-costa ; a dentate line from 
costa to f dorsum; a large apical and a small tornal blotch; these are 
connected by three dots in a curved transverse line; a terminal series 
of minute whitish-ochreons interneural dots ; cilia with a whitish-ochreons 
bar on tornus and another shortly above. Ilindwings with termen 
slightly ronnded; colours as forewings ; veins outlined with fuscous; a 
dentate transverse line at -J ; small apical and tornal blotches ; connected 
by a line of three dots; terminal dots and cilia as forewings. 

In coloration very similar to Rhimphalea sceletalis Wlk., but differ- 
ing in detail of pattern and in structure of antennae and palpi. ‘ 

North Queensland : Knranda ih April ; two specimens received from 
Mr, F. P. Dodd. 

Bocchoris zophophanes n. sp. 

^o<l>o<f>av7]s, dusky — 

(J 25-26 mm. Head and thorax fuscous-brown. Palpi fuscous- 
brown; basal half white. Abdomen and legs brown. Porewings tri- 
angular, costa straight to near apex, apex round-pointed, termen slightly 
rounded, slightly oblique; fuscous-brown; markings fuscous; a line from 
f costa to i dorsum; a pale-centred narrow median discal spot; post- 
median finely dentate from •§ eosta, indented inwards above middle, 
beneath middle bent inwards to beneath discal spot, thence transverse 
to f dorsum; a terminal series of dots; cilia pale-brown. Hindwings 
with termen rounded; colour as foi’ewings; postmedian from f costa, 
angled inwards or interrupted beyond middle, thence transverse to 
tornus ; terminal dots and cilia as forewings. 

Queensland: Bunya Mountains (3,000 ft.) in January; two speci- 
mens. 

NausinoG euronalis Swin. 

PolyihUpta euroalis Swin. Proc. Zool. Soe. 1889, p. 420, PL 44, f. 12. 

Phalangiodes rimilalis Snel. Trans. Ent. Soc. 1890, p. 637, PL 20, f * 1. 

North Queensland; Cape York in May, June, and October (W. B. 
Barnard). Also from Java, Sumatra, and India. 

Margaronia actorionalis Wlk. 

Cat. Brit. Mus. xvii., p. 498, Moore. Lep. CeyL iii., PL 180, f. 1, 

Glyphodes zelleri Led. Wien. Ent. Mon. 1863, p. 478, PL 14, f. 8. 

Glyphodes conclusalis Wlk. xxxiv., p, 1354. 

Glyphodes iumidalis Warr. Ann. Mag. Nat. Hist. (6) xviii., p. 118. 

Glyphodes violalis Warr. Ann. Mag. Nat. Hist. (6) xviii, p, 118. 

Lypotigris jovialis Peld. Reise Nov., PL 136, f . 25. 

North Queensland; Cape York in Jnne (W. B. Barnard). Also 
from Archipelago, Ceylon, and India, 
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Margaronia hasiferalis Hmps. 

Proe. Zool. Soe. 1898, p. 743, PI. 50, f. 16 

(J 28 mm. Head and tkorax -wliitisli-grey-oelireous. Palpi grey ; 
beneath sharply white towards base. Antennae grey-whitish ; eiliations 
in male minute. Abdomen whitish-grey. Legs whitish; anterior pair 
except coxae oehreous. Forewings triangular, costa straight to f , thence 
arched, apex round-pointed, termen slightly rounded, slightly oblique; 
ochreous-whitish, thinly scaled ; markings pale-brown ; a straight oblique 
line from i cost to ^ dorsum, preceded by two slender lines; a fascia 
from mid-costa to f dorsum, moderately broad on costa, gradually 
narrowing, containing a fine whitish central streak beneath costa; a 
straight line from | costa to f dorsum, immediately followed by a darker 
line ; terminal area grey with a suffused line from apex ; cilia whitish with 
a dark fuscous basal line towards apex. Hindwings broad, termen nearly 
straight to near tornus ; colour as forewings ; median and subdorsal longi- 
tudinal streaks in basal area ; terminal band as forewings but not reach- 
ing tornus; cilia whitish with a dark fuscous sub-basal line towards 
tomus. 

North Queensland : Cape York in November ; one specimen (W. B. 
Barnard). The locality “Bathurst” given by Hampson for this species 
is quite impossible. Probably the real locality is Bathurst Island, North 
Australia. 


Archernis mitis n. sp. 

mitis, mild, gentle — 

38-40 mm. Head and thorax pale ochreous-brown. Palj)! 2, 
porreet ; second joint dilated with scales towards apex ; terminal joint 
short, obtuse; ochreous-brown, sharply white towards base beneath. 
Antennae pale-grey ; eiliations in male 1. Abdomen pale-brown, beneath 
white. Legs white; anterior pair mostly grey, i’orewings elongate- 
triangular, costa gently arched, apex pointed, termen slightly rounded, 
oblique; pale ochreous-brown, markings faintly darker; traces of a trans- 
verse line at I; a faint discal dot at f ; a slightly dentate line from | costa, 
at first slightly oblique, below middle bent inwards and upwards to 
beneath diseal dot, then downwards to mid-dorsum ; cilia grey. Hind- 
wings with termen gently rounded; grey; cilia whitish-grey. 

North Queensland: Townsville in February; two specimens received 
from Mr. F. P. Dodd. Queensland: Yeppoon. 


Metallarcha umbrifera n. sp. 

tmhriferus, shaded — 

16-18 mm. Head whitish-ochreous ; face with rounded promin- 
ence. Palpi 2J; dark fuscous, sharply white towards base beneath. 
Antennae fuscous; eiliations in male -J. Thorax fuscous. Abdomen 
fuscous apices of segments whitish. Legs fuscous ; middle and posterior 
tibiae and all tarsi fuscous-whitish. Forewings elongate-triangular, costa 
straight almost to apex, apex round-pointed, termen slightly rounded, 
moderately oblique; fuscous sprinkled with whitish, appearing grey; a 
moderate pale oehreous-tinged fascia edged with fuscous from before 
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inid-dorsum narrowing* to a point beneath costa before middle; a second 
similar fascia from f costa, ending in a rounded extremity well above 
tornus, constricted in middle; a fine pale terminal line; cilia fuscous. 
Hindwings with termen rounded; orange; a subcostal spot at a broad 
apical patch narrowly prolonged to tornus, and dorsal edge, blackish; 
cilia fuscous. 

Near M. diploclirysa Meyr., but lacking the clear orange markings 
and basal patch on forewings. 

West Australia: Albany and Busselton in February; four specimens 
received from Mr. W, B. Barnard, who has the type. 

Mctasia polytima Turn. 

M. nyctichroa Turn, is a synonym. 

North Australia: Darwin; Melville Island. North Queensland: 
ITerberton^; Townsville. Queensland: Yeppoon; Bundaberg; Nambour: 
Killarney.' 


Noo)xla pyrsodes' n. sp. 

TTvpaojSrjs, fiery — 

$ 18 mm. Plead yellow. Palpi 3 ; reddish-orange, sharply white 

towards base beneath. Maxillary palpi dilated ; reddish-orange. 
Antennae pale oehreous-grey. Thorax yellow; shoulders and an inter- 
rupted postmedian line red. Abdomen yellow, partly suffused with red 
on dorsum ; apices of segments and underside white ; two posterior seg- 
ments purple. Legs white; anterior pair yellow with red tibiae. Fore- 
wings triangular, costa straight to near apex, apex pointed, termen 
obtusely bowed on vein 3 ; 8, 9, 10 stalked ; yellow reticulated with red ; 
narrow sub-basal and antemedian red fasciae ; fine red streaks on veins ; 
costal edge fuscous; a finely-dentate line from f costa, curved inwards 
above middle, thence to f dorsum, upper half reddisli-fuscous. lower hall: 
red; a yellow line follows this; terminal area suffused with reddish- 
fuscous ; cilia reddish-fuscous, apices white, but fuscous on apex, angle, 
and tornus. Hindwings with termen gently rounded ; yellow ; a moderate 
purple terminal band ceasing at tornus; cilia as forewings, on dorsum 
pale-yellow. 

North Queensland: Cape York in May; one specimen received ^roni 
Mi\ W. B. Barnard, who has the type. 

Noorda miltosoma n. sp. 
piXTooxoiioSi red-bodied — 

$ 22 mm. Head red on crown ; face fuscous. Labial palpi dark 

fuscous; at base beneath white, reddish-tinged. Antennae fuscous. 
Thorax dark fuscous with a large anterior red spot. Abdomen bright 
red; dark fuscous beneath. Legs dark fuscous with white rings; 
posterior tibiae and tarsi mostly white. Forewings triangular, costa 
straight to thence gently arched, apex pointed, termen slightly rounded, 
moderately oblique ; dark fuscous sparsely sprinkled with minute whitish 
scales; cilia fuscous. Hindwings with termen rounded; dark fuscous; 
cilia fuscous. 

A species of singular colouration. Queensland : Eidsvold in October ; 
one specimen. 
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Pitacanda spilosomoides Moore. 

Lep. Ceyl. iii., p. 334, PL 183, f. 10 — 

North Queensland: Cape York in October and November (W. B. 
Barnard). Also from Ceylon and India. 

Gen. Nyctiplanes nov. 
vvKTLirXav'qs, wandering by night — 

Tongue present. Face smooth, rounded, not projecting. Palpi 
moderately long, porreet ; second joint shortly rough-haired above^ and 
beneath ; terminal joint moderate, obtuse. Maxillary palpi stout with a 
short forwardly directed apical tuft. Tibiae with outer spurs about *1 
inner. Forewings with 3 from well before angle, 7 straight, 8, 9, 10 
stalked, or 10 closely approximated. Hindwings with cell 4 and 5 
approximated at origin, immediately diverging, 7 anastomosing with. 12 
for some distance. 

Probably near Noorda^ but the palpi are much shorter. The male 
antennal ciliations are an additional character. 

Nyctiplanes polypenthes n. sp. 

TToXv7r€vd7}9i very mournful — 

cJ 24-25 mm. Head and thorax dark fuscous. Palpi 2j dark 
fuscous, beneath whitish-brown. Antennae fuscous ; ciliations in male 1 . 
Abdomen fuscous j tuft and underside grey-whitish; dorsum of second 
segment whitish-oclireous. Legs fuscous; posterior tibiae and all tarsi 
grey-whitish; the latter with fuscous rings. Forewings elongate- 
triangulai", costa slightly arched, apex rectangular, termen obtusely 
bowed on vein 3, not oblique; fuscous, darker towards base; a small 
whitish-ochreous triangle on costa just before middle ; a wliitish-otihreous 
spot on f costa; a dark fuscous crenulate line cuts through, this and 
curving outwards and then inwards ends on tornus, obscurely edged with 
whitish posteriorly; an oblong whitish-ochreous spot on termen before 
apex, and a much smaller spot above tornus; cilia fuscous barred with 
whitish-ochreous. Hindwings with termen rounded; fuscous; an obscure 
darker subterminal line otecurely whitish-edged ; a whitish dot well 
above tornus; cilia as forewings. 

North Queensland: Cape York in June; two specimens received 
from Mr. W. B. Barnard, who has the type. 

Gen. Eotadiosoma nov. 
e/cTaScooroijaos^, long-bodied — 

Tongue strong. Pace smooth, not projecting. Labial palpi mode- 
rately long, porreet, triangularly scaled; terminal joint concealed. 
Maxillary palpi slightly dilated at apex. Antennae about f ; annulated 
towards apex; ciliations in male minute. Tibiae with outer spurs loss 
than half inner. Abdomen slender and very elongate, projecting far 
!)ehind hindwings. Forewings with 2 from |, 3, 4, 5 approximated f roTU 
angle, 7 slightly curved, 10 closely approximated to 8, 9. Hindwings 
with cell about f, 3, 4, 5 approximated at origin, thence diverging, 7 
anastomosing strongly with 12. 

Near Hyalohathra. Differs in the very long slender abdomen and 
shorter cell of hindwings. 

Ectadiasoma pleurocapna n. sp. 

7rX€vpoKarjvo9, with smoky costa — 

_ _ (? 27-30 mm. Head ochreous-grey. Palpi 2|; beneath sharply 

white. Antennae pale-grey. Thorax paleryellow ; anterior margin 
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fiiseons. Abdomen brownisli-fuseons ; towards base pale-yellow. Legs 
whitish ; anterior pair partly pale-grey. Forewings, elongate-triangular, 
slightly arched near apex, apex pointed, termen straight, oblique ; pale- 
yellow with some grey suffusion towards termen; a median pair of 
blackish dots at each angle of cell; a broad fuscous costal streak from 
base to I ; a fine fuscous transverse line at ; a fuscous line from f costa 
slightly outwardly curved to | dorsum, indented below middle; cilia 
whitish-grey. Hindwings with termen rounded; pale-grey; a blackish 
dot in disc at a curved fuscous transverse line at | not reaching 
dorsum, cilia as forewings. 

North Queensland: Townsville in September. Queensland: Bris- 
bane and Toowoomba in March. Three specimens ; I have also seen one 
from Yeppoon in October. 

Hyalobathra rJiodoplccta n. sp. 
poSoTrAeKTos*, rosy-braided — 

25-28 mm. Head and thorax crimson mixed with pale-yellow. 
Palpi pale-yellow with basal, median, and apical crimson bars. Antennae 
grey, towards base crimson-tinged ; ciliations in male 1. Abdomen pale- 
yellow with dorsal crimson bars. Legs crimson ; tarsi whitish-ochreous ; 
anterior tarsi with crimson bars. Forewings elongate-triangular, costa 
straight to |, thence arched, apex rounded, termen slightly rounded, 
slightly oblique; pale-yellow with coarse crimson lines and streaks; a 
<^ostal streak to middle; dentate transverse lines near base and at I-; a 
line from f costa outwai'dly oblique, strongly curved outwards, retracted 
below middle, sinuate and dentate to mid-dorsum, connected by a short 
dentate line with | costa ; a finely-dentate line at f connected with termen 
l)y streaks on veins; cilia crimson. Hindwings with termen rounded; 
pale-yellow becoming whitisli towards costa; a sinuate crimson line from 
dorsum, not reaching costa; subterminal and terminal crimson lines; 
cilia crimson. 

North Queensland: Kuranda in December, May, and July; five 
specimens. 


Gen. Phenacodes nov. 

<l>evaKCJo8rjs, like an impostor — 

Tongue strongly developed. Face smooth, not projecting. Labial 
palpi short, stout, porreet, thickened with appressed scales, but rough 
beneath towards base; terminal joint short, stout, obtusely truncate. 
Maxillary palpi widely dilated with scales at apex. Antennae in male 
without basal process, minutely ciliated. Forewings( with raised scales ; 
2 from f, 3 from before angle, 4 and 5 rather approximated at origin, 
6 separate, 7 separate from near' upper angle, 8 and 9 stalked, 10 from 
well before angle, 11 from f. Hindwings with 2 from f , 3, 4, 5 approxi- 
mated from angle, 6 from upper angle connate with 7, which anastomoses 
with 12. 

This is an anomalous genus. By strictness of definition is must be 
referred to the Pyraustidm, but its shape, raised scales, pattern and 
coloration of forewings, suggest the Pyralidae, to some of which it is 
closely similar. On the other hand its short palpi with very short obtuse 
terminal joint support the evidence furnished by the neuration. 
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Pkenacodes alciiropn Low. 

Trans. Roy. Soe. S.A., 1903, p. 59 — 

North Queensland: Atherton; Slackay. QuoenKlaad: Brisbane;; 
Toowoomba; Mount Tambourine. New South Wales: Lismore; Murru- 
rundi. Mr. A. R. Brimbleeombe has bred this species from larvae feed- 
ing on Platyceriiim alcicorm, the Elkhorn fern. They have also been 
noted to feed on other ferns. The larva shelters during the day in a 
tunnel within the peat, and emerges at night to feed on the fronds, or 
it chews off a piece and consumes it at the entrance of the tunnel, in 
which it pupates. 

Hdiotlida floncoln Tuim. 

Pros. Roy. Soc. Q. 1912, p. 159— 

When I described this species I confused it with the following,, 
thinking the two forms sexes. This was an error, .for I have both se.\'es 
of each, and actually the type of 11. jloricola is a female. Prom the other 
Australian species it may be readily distinguished by its smaller siz(> 
(d? 10-12 mm.) and the presence of a white spot on the hindwings, 

but it is extremely similar to the New Zealand 11. atra Butl. 

New South Wales: Mount Kosciusko (5,000 to 0,000 ft). Tasmania : 
Cradle Mountain (3,000 ft.). I have received t\ro examiihis labelled 
“Altona” (near Melibourne?) but doubt this locality. 

Eeliothela ateirvna n. sp. 
aleirimns, very black — 

lA-18 mm. Head and thorax blackish with a f(uv white scahjs. 
Palpi 3-1; blackish with some white scales, wJioIly white Inwards l)!i.se 
beneath. Antennae blackish. Abdomen blackisli with few white scales 
on apices of segments and in tuft. Iiegs blackish ; tarsi with white i-iugs. 
Porewings elongate-triangulai-, costa straight, ap(^x rounded, tnruKUi 
slightly rounded, slightly oblique; blackish with few scattered whiln 
scales; three obscure black transverse lines; first sub-basal; se(ioml at 
slightly waved; third median, sinuate; an obliquely <dongai(i white s])()t 
beyond middle, touching ’costa, edged posteriorly by a black line, which 
runs inwards beneath spot into third line; beyond this a line of white 
scales from costa ending in a white dot on tornns ; cilia fuscous, on apex 
with white apices. Hindwings broad, termen rounded ; blackish ; cilia 
fuscous with white apices. 

New South Wales: Mount Kosciusko (5,000 to 6,000 feet) in January 
(4 males) and in March (3 females). 

Pam. Ptbrophobidae. 

Platyptilia hradiymorpha Meyr. 

hlr. A. Brimbleeombe has found the larvae of this speeicis feeding 
in lantana berries. Though this cannot be its native host, the fact is of 
interest and suggests that the species may be somewhat of a general 
feeder. 
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Notes on Australian Cyperaceae 1. 

By S. T. Blake, M.Sc., Walter and Eliza Hall Fellow in Economic 
Biolo^^y, University of Queensland. 

{Read before the Boiial Hooiety of Queensland, 30th Novonber, 1936.) 

Plates 11. ajnd HI. 

Tribe Rynchosporeae. 

Trachystylis B. T. Blake gen. nov. j affinis AcHnosohoeno BcrntJa. et 
Arthrostyluli R. Br, sed planta foliosa, spiciilis umbellatis, stylo bifido 
superne liispido, staininibiis 2 differt. 

Spiculae iimbellatao bisexiiales pleriimque imitiorae, glumae undiquo, 
imbrieatae, suprema vacua, 1>2 suceedentes hermaphroditae, ceterae 
(plures) vaciiae. Setae hypogynac nnllae. Stamina 2. Stylus elongatus 
bispidus, basin versus conico-dilatatus glaber in mice articiilatus, facil- 
liine decidnus; rami 2 longi liispidi. Nux inagna complanata cellulis 
extimis miimtis liexagono-imtuiidis. 

Riiizoma liorizontale, eulmi eaespitosi, basin veu’siis dense foiiati, 
iiitlorescentia nmbellataj internodus intei* flores elongatus, alatus, ceteri 
brevissimi. 

Species unica, Queenslandiae australis incola. 

T, foliosa S, T, Blake sp, nov. Rhizoma breve. GtiVnii dense 
eaespitosi, 1-4 dm. alti, graciles, triquetri, sulcati, angulis antrorsim plus 
minusve scabridae. Folia 4-6, internodis brevissimis ; vaginae seariosae, 
albae vel pallide brunneae ; laminae ad 2 dm. longae, 04-0-5 mm. latae, 
rigidae, ereeta'e vel interdum curvatae, concavae, tenuiter netvosae, 
marginibus nerviformibus seabridis exeeptis laeves, apiceni obtiisam 
versus plus minusve triquetrae. Bractcao perpaucae, ima ca. 1 cm. vel 
raro ad 3-5 cm. longa, foliis subsimilis, superiores brevissimae. Umbcllu 
simplex vel subeoraposita, raro ad unieam spiculaui redacta j radii usque 
ad 8 subaequales ad 1 cm. longi, graciles, canipressi, intei'dum 1-2 divisi; 
braeteolae squainiformes. Spiculac in radiis radiolisipie solitariao, 
pallidae vel pallide brunneae, ovato-laneeolatae, aciuninatae, aliciuaiitum 
compressae saepissime unifiorae, ea. 5 mm. longae, 2-2.5 nmi. latae. 
Glumae 6-7, dorso virides carinatae, lateribus tenuiter coriaeeae, 
pallidae vel pallide brunneae vel subbyalinae, marginibus integerrimis 
glaberrimae (mucronibus hispidis exeeptis) ; gluma suprema vacua 
oblongo-elliptica vel oblanceolata, obtusa, mutica, 2.8-3 mm. longa, 1-2 
suceedentes kermaphroditae maximae, laiiceolatae, obtusae, apicem* 
versus involutae, inferne sub-5-nerves cum mucrone dorsali brevissima 
4.5-5 mm. longae ; inferiores gradatim breviores, cum mucrono terminali 
liispida longiore; glumae 1-2 infimae deltoideo-ovatae obtusae, cum 
mucrone 0.5 mm. longa 1. 8-2.0 mm. longae quasi bracteolaeformes. 
Internodus inter flores (in spiculis bifloris) elongates, eurvatus, late 
alatus ad 1.1 mm. longus, ceteri brevissimi. Stamina 2 antherae lineares 
aristatae. Styhis 3.5 mm. longus, tenuior, superne teretiusculus, plus 
minusve antrorsim dense hispidus, basi anguste compresso-conicus 
glabrescens ,* rami 2 dense liispidi, 3 mm. longi exserti. Nux aliquantum 
opaca pallida vel cineraseens vel fuseescens, late elliptico-obovata vel 
suborbicularis admodum avSymmetrica, minute stipitata, biconvexa sed 
eompressa, marginibus obtusis, 2.0-2.2 mm. longa 1.5-1.75 mm. lata; 
cellulae extimae minutae, sed conspieuae, subrotundae. 
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Qubenso^vni).— Biii’uett Bisli’iel: Biusl,ard irtiud Keys (i. Moreton 
District; Bribic! Island d. T. White Easter 1014; on loose sand in mixed 
open forest near sea-level, 5. Vi. 1033, aS*. T. Jilakc 4H30; sandridges in, 
lightly timbered country, 25. IX. 1934, aS'. T. Blake 7057; Stradbroke. 
Island, 6'. T. White Y. 1915, hillsides on sand in raix(Hi open forest 5 
XTT. 1934, T. B/e/.T 7110 (type). ’ 

A distinctive and interesting plant. Its i-2 dowered spikelets with 
.several empty glumes place it in the Rynckosporcde^ and the style dilated 
at its base and articulate on the ovary and nut suggest its atiiiuiy with 
AcUnoschoenm md/rthrosfylk. But its densriy leafy habit,, uiubellat(; 
innoreseence and bilid style differentiate it sharply. In iiiuny (iharactors 
It is not unlike Fiinbristylis of the Sejrpeae, hut apart from the tribal 
characters, the eluiraeters of the style and nut are rather different. 

The spikelet is ahnosl always one tiowcred. Of the material cited 
above, all of White s siiedmens and Blake 4830, 7057, immprising a very 
large nimiber ol: .s]>eeiineu.s, carry I-ii()W(3red spikel(‘ls onh'. Key's 
specimens are few and carry a few 2-Howoi-ed spikelets. In Blake IIH) 
among a large number of siieeiniens, about live 2-ilowered siiikelets oeeair! 

spikelets were diligently sought 
lor. It would thus appear that this state is very exceptional. 

Tribe Scirpeae. 

eongrxms S. T. Blake comb. uov. JsoUpis congrua Nees 

P. Mueil. MS. in Herb. 

Maiden and Betche in Proc. Linn. Soc. N.H.W. 


west from Kangaroo Hill, XI. 1891 

.Septl''l6,^i848"TS^^^ Bcthaniae prope, Gaivleriown, 

hyaline^ urominidv^?? pecies is readily recognised by its extremely 
ong Sd^WuTS.ii f 0-5 mm. 
allifd m n Clearly 

different nut as wpU ^ thicker glumes and a 

("I f a coarser habit. With, aS'. caelilagineus Spreng. 

{_ , . anlmvhcus Linn.) with which the authors of .s' KocUi eomnare 
eir plant, the species has little in common beyond I e posse ssioTof ' 
Infid style and somewhat similarly shaped glnums. '■ 

Boeckeler, according to Bcntham, PI. Aiistr Vll d'lK iivifed / 
c<m|riifl as eonspeeific with 8. nparias (8. cernms Valil) but 1 Li 
as distinct from this speeies as it is from aS' anSHl^S^’ ''' 

MelbournTpLrbariiim^t^a^^ in the 

thnSJir glimiT^ from which 

"otal" Xtiorfre coS"oXS' i?“Lc 

« beiaaS'L'Sf r“’' AustraHa, wIieK 
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On ^^cirpiis steriliH Maiden and Betelie Proc. Linn. Soe. N.S.W. 
XXXIII., 315 (1908). An examination of the type collection of this 
species (Nar'rabri, J. Boormcm, VIII. 1907 in Herb. Sydney) shows it 
to be identical with BiiVbostylis barbata Kunth {Stenophylliis harbatus 
Cooke, Fimbristylis barbata Benth., Scirpus barbatus Rottb., Isolepk 
barbata R. Br.). The writer has frequently noticed the abortion of 
ovules in many species of Cyperaceae and Grmnineae from the drier 
areas. 

Fimbristylis humilis, S. T. Blake sp. nov. ; affinis F. setaceae R. Br. 
et F, nut anti R. Br., sed ab ilia (quoad habitu approximat) spiculae 
forma eoloreque, glumis brevioribus obtusissiniis et nuce minore, ab hae 
habitu et in omni parte multo minore differt. 

Annua parva eaespitosa, viridis vel glaueescens, glaberrima; aulmi 
vel obliqui vel ereeti vel arcuati, anguloso-striati, ad 10 cm. alti., 0*3-0*35 
mm. diam. FoUorum vaginae 2 laxiuseulae, in dor so tenuiter herbaeeae, 
plurinervesque in niarginibus scariosae insuper glanduloso-striatae, apiee 
vel ovatae vel lanceolatae vel superior laminifera : lamina rarissime ad 4 
cm. longa, fere plana, ca. 0*4’ mm. lata, 3-5 nervis. Spicula uniea cbrac- 
teata, termiiialis, ereeta vel obliqua, ovoidea subol)tiisa densifiora, brun- 
nea, 4-5 mm. longa 1*7-2 mm. lata. Qlumae facile deciduae, rhachilla 
alata, eoncavae, late ovatae, obtusissiniae, 1*5 mm. longae 1*2 mm. latae, 
Carina lata 3-nervi breviter excurrente, lateribus rigidiuseulae nitide 
eastaneo'-bxumieae enerves, in niarginibus auguste hyalinae inlegciTimae ; 
ima sterilis brevior rigidor minus obtusa, bracteiformis. Stamen 1, 
anthera lineari-oblonga, aeutiuscula vix apieulata ca. 0*4 mm. longa. 
Stylus latiusculus, complanatus, in niarginibus angustissime hyalino- 
alatus parce eiliatus, inferne admodum dilatatus, 0*75-0*8 mm. longus, 
0*3-0*35 mm. latus. Stigmata 2 cum stylo aequilonga. Nux obovata plus 
minusve cuneata, obtusa, biconvexa ca. 0*8 mm. longa, 0*55 mm, lata, 
nitide albida, manifeste transversim 4-costata, eellulis extimis obscuris. 

Queensland. — Cook District: Wyaaba River, 16° 45'S. 142° O'E., 
in swmmpy patch 18.VIII.1936, S. T. Blake 12622,- Cairns in Melaleuca 
swamp near sea-level 14.VI.1935, S. T. Blake 9354 (type). Burke 
District: Normanton, depression in mixed forest 25.V.1935, S, T. Blake 
9171; Gulliver in 1876; Glenore near Normanton on edge of waterhole 
22.V.1935, S. T. Blake 9135 ; Croydon, in depressions and on stream beds 
and banks on whitish sand 350 ft, 22.V.1935, S. T. Blake 9080. North 
Kennedy District: Pentland on dry sandy stream bed 1,300 ft. 12.VI. 
1934, S. r. Blake 6153. 

Central Australia: Macdonnell Range: Tietkens in 1889. 

This distinctive little species is easily recognised by its dwarf annual 
habit, the solitary small brown obtuse spikelet either erect or oblique 
*on cliiferent stems of the same plant, and the small biconvex 4-wrinkled 
nut. Tietkens’s plant is referred by Tate in Horn Bxpedn. III. 181 
(1896) to F. acuminata Vahl. 

Fimbristylis rara R. Br. Prodr. 227 (1810) ; Benth. PL Austr. VII. 
316 (1878) as to Brownes specimens only; P. Muell. First Census 126 
(1882), Sec. Census 212 (1889) ; C, B. Clarke in Kew Bull. Add. Ser. 
VIII. 108 (1908), Ewart and White PL North. Terr. 61 (1907) (as to 
Brownes specimens) ; Domin, in Bibliot. Bot. XX. Heft. 85, 461 (1915). 
F, obtusangulaF. Mnell. Pragm. L 198 (1859), Pix’st Census 126 (1883), 
Sec. Census 212 (1889), Benth. PL Austr. VII. 315 (1878). P. M. Bail. 
Syn. Queens. PL 599 (1883), Catal. Plants Queensl. 53 (1890), Queens. 

R.S. — D. 
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FI. VI. 1765 (1902), Coinpreh. Catal. 595 (191:i), Itlwart and WIut« FI. 
North. TeiT. 61 (1917). F. miliacca F. Miicll. Fragm. IX. 12 (1875), 
partly not of Yahl. F. rara vai". obhiswnnuld, Domiii in lUbliot. Hot. XX. 
Heft. 85, 461, Fig. 102 (1915). 

Noeth Austealia. — North Coast li. Brown Iter Australiensc 5950 
(type) ; DepOt Creek F. Mwller IV. 1856 (type ol F. oblumngnla) . 

Qtjeensland. — B urke District : Normauton on low sandy flat 
18'.V.1935, 8. T. Blake 8984; Norraantoii on open slightly stiliiu* swampy 
ground 7.VIII.1936, 8. T. Blake 12490. Mitchell District : Bowen Downs, 
Birch. North Kennedy District: Pentland Domin (ex Domin loc. cit. 
n.v.) . 

Brown’s specimens in Herb. Melbourne are immature, 1-2 dm. 
liigh with very narrow leaves and few spikclets in tlic inflorescence. 
Through the courtesy of the Director a better developed spikclet from 
the same collection was obtained from the Herbarium of the Royal 
Botanic Gardens at Kew, though it also was imtnaturc. Mueller’s 
specimens are mature, taller, and with coarser more numerous knives (up 
to 4 per stem) and more numerous si)ikclets. It ])robably repre- 
sents one extreme form, while the other is represented by Blake 8984, 
which consists chiefly of depauperate specimens with mostlj'' 1-2 spikelets 
per stem. Blake 12490, however, exhibits a complete scries of forms 
from those depauperate ones to the extreme F. obtumngula form. 
Brown’s specimens can be exactly matched by some of the incompletely 
developed stems, while frequently in the same tuft other stems bear 
inflorescences exactly matching those of Mueller’s plats. Birch’s 
specimens consist almost entirely of inflorescences. 

_ The affinities of the species arc with F. Allenii Turrill and F. 
miUacea, Vahl. It differs from both in foliage and in the much larger nut 
(0-9 mm. long, 0-7 mm. wide). It further differs from F. Allenii in the 
broader, more obtuse spikele^ and the white or glassy character of the 
nut, and from F . miliacca in the usually fewer but larger spikelets, 
glumes frequently eiliate at the edges, and the nut conqiaratively broader 
with the external cells rounded, not oblong. From F. trachyoarya F. 
Muell., from which Bentham’s description of F. rara is drawn, it is much 
further removed (see below) . 

FimlristyUs trachycarya P. MuelL Fragm. I. 199! (1859). F. rara 
Benth. PI. Austr. VII. 316 (1878) as to descript, and Mueller’s specimens. 
F. mlmceaF Muell. Fragm. IX. 12 (1875) and Domin Bibliot. Bot. XX. 
Heft 85, 769 (1915) in s^nall part not of Vahl. F. .salMndia (!. B. 
Clarke ex Domin. loe. cit. 463 not of Kunth. 

North Australia.— Upper Victoria River F. Mueller IV. 1856 
(type) ; XII. 1855 ; Victoria River F. Mueller V. 1856. 

A great deal of confusion has arisen about this species which is to be’ 
leeogms^ by the keeled obtuse glumes with broad hyaline margins, the 
ragged rhachilla of the spikelet, the oblong obovate trigonous tuberculate 
imt with transversely oblong external cells, and by the loaves with 
w , margins and prominent midrib. It is very close to 

^ saiomam Kunth, F. miUacea Vahl, and F. quinquangularis Kunth. 
The glumes are very similar to those of the Indian F. salbundia but 
smaller, the mt very similar to that of the two latter species. From F. 
wuZiacecutdiffiers m the more distinctly angled spikelets, the glumes more 
amteJy keeled wim broad hyaline margins, the ragged rhachilla, and very 
snarply in the foliage. From F. quinquangularis it differs in the 
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more obtuse spikelet, the non-apieulate glumes with broad hyaline 
margins and the more prominent midrib to the leaves. It really has 
no very close affinity with rara, from which it differs in nearly every 
character except in the possession of a trifid style and a trigonous nut. 

Fimbrisiylis microK^arya F. Muell. Pragm. I. 200 (1859), First 
Census 126 (1882), Sec. Census" 212 (1889); Benth. FI. Aiistr. VII. 
316 (1878); P. M. Bail. Syn. Queensl. PL 599 (1883), Catal. Plants 
Queensland 53 (1890), Queensl. PI. VI. 1765 (1902), Compreh. Catal. 
595 (1913), Ewart and White PL North. Territ. 61 (1917). F. cypcroides 
P. Muell. Pragm. IX. 11 (1875) not of E. Br. F. ftmcra. Boedc. in Pdora 
LVIII. (1875) in part, not of R. and S. F. eompUmata Link var. 
microcarya C. B. Clarke in Hook. f. PL Brit. Ind. VI. 646 (1893) 
{^^microcarpa^^) Domin. Bibliot. Bot. XX. Heft. 85, 462 (1915). F. 
mdumnaUs R. and S. var. microcarya Kuek. in Herb. Sydney. 

Widely distributed in North Australia (whence the type: Depot 
Creek IV. 1856 F. 3Iueller in Herb. Melbourne), Queensland (except in 
the extreme south and south-w’^est), the East Indies, and Eastern Asia. 

The species is certainly related to the widespread F. complanata 
Link, and the American F. autumnalis R. and S., but is as sharply defined 
as most members of this genus are. In its slender strictly annual habit 
and very small spikelets, it is very similar to P. autumnalis, Tlie nuts, 
however, are quite different, those of the latter species beng acutely 
triquetrous with concave sides and quadrate external cells, while those 
of F. microcarya are trigonous and 3-ribbed with convex, mostly tuber- 
culated sides with the external cells transversely linear-oblong arranged 
in al)out four vertical rows on each face. The nut of F, complanata is 
very- much larger with the external cells much shorter, shortly oblong or 
almost quadrate, arranged in many vertical rows on each face. This 
species is further distinguished by the broad flat almost praemorse leaves 
and bracts, usually broad and very flat stem and coarser inflorescence 
with larger spikelets. 

F. complanata var. macrocar y a Domin loc. cit. 463 (F. macrocarya 
Domin loc. cit. in note) is said to be characterised by the broad obtu>se 
leaves, the elongated involucral bracts, the contracted inflorescence, and 
the nut. The type (North Australia: Chillagoe Domin II. 1910) has not 
been seen, but Blake 8691 (Queensland: Burke District: — Gregory River, 
Riversleigh, approximately 19® 0' S., 138® 45' E. at water’s edge shaded 
by Pandanus and Melaleuca 20.IV.1935) agrees with the description 
perfectly. Some nuts are not quite so densely tuberculate as most, and 
these differ in no way from those of F. complanata Link. sens, strict.,, 
while the other characters of leaf and bracts are exactly those of this 
species. The absolute length of the bracts is much the same, but owing 
to the looser inflorescence of the typical form, they are there relatively 
shorter. There thus remains nothing to separate var. macrocarya from 
F. complcmata besides a contracted inflorescence. In Blahe 8691, which 
consists of a large number of plants, the umbel rays of some plants show 
a strong tendency to lengthen,; and those plants are very similar to the 
typical form. 

On the evidence offering, it seems advisable to treat F. complanata 
var. macrocarya Domin (F. macrocarya Domin) as a mere synonym of 
F. complanata Link. 
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EXPLANATION OE PLATES. 

Plate LI.— Trac^l^siylis folios S T. Blako (fvoia Blake 7110). Pif.'. 1, |>ortion of 
plant, mtural size- 2, spikelet x 5; 3, flowor x 10; 4, nut x 10; S surface of 

felLnl^x’ fn 7, rkachilla of spikelet (all glumes 

s indieato position of topmost (cm])tV) glume- 

f 2-flowered spikelet with aU glumes except upper Lrtile one 
removed to show prolongation of rhaehilla, x 10. 

Plate III.— InmiMs 8. T. Blake (from Blake 9354). Pi-r. i plant 

T*-Zf f’ ^ 5; 3, glume X 25; 4, surface of glumo x .50;’ 

5, mat and style x 25; 6, surface of nut x 50; 7, anther x 25, 
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Plate IT. 



Tmchystylis foliosa S. T. Blake. 




Proc. Roy. Bog. Q’rand^ Vol. XLVIII. 


Plate III. 



s.rs. 


Firndristylis humilis S. T. Blake. 
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Queensland Assets. 

By His Excellency Sir Leslie Wilson. 

{An Address Delivered Before the Royal Society of Queensland, 
mh October, 1936.) 

I fear that I made a rash promise when I accepted your kind 
invitation to give an address to the Royal Society of Queensland, nor 
did I appreciate bow rash that promise was till I read a volume of the 
Proceedings of the Royal Society, and gathered that the usual papers 
read before you were on very deep and erudite subjects. 

When I read these theses — ^much of which I failed to understand 
at all — I very nearly wrote and said that I could not come, more 
particularly as in another rash moment, I remembered I had said that 
I would speak to you on Queensland Assets ’’ — a subject on which 
many may hold the most varying opinions. 

On my way out to Queensland over four years ago, I met a man 
who told me something about this State, and, among other things, he 
informed me that I should have to make innumerable speeches. I asked. 
What on He said, ‘‘ On every occasion,’’ and he spoke very truly. 
I then asked, What about He replied that the main theme of 
Governors seemed to be on ^ ^ the potentialities of Queensland. ^ ’ I said 
that I could not possibly talk for five years (and now it seems that I 
have to talk for ten) on Queensland’s potentialities, and in fact, since 1 
have arrived, I have always avoided the words potentialities ” or 
possibilities,” and when I speak of the future of this State, I allude 
always to the undoubted assets which Queensland possesses. I had this 
in my mind when I wrote to your Hon. Secretary, and, in response to 
his urgent request for a title of ray address, said that it would be 
Queensland’s Assets.” 

I doubt much if I can say anything to you which you do not 
know already. It may be that I have travelled through a greater part 
of this State than most of you during the last four and a-half years. 
If one measures in mileage my travels, perhaps I have done so, for T 
am approaching 70,000 miles, and I have seen nearly every district 
except those somewhat distant areas around Birdsville and Boulia. 

The only justification for my attempting to speak on this subject is 
that I view Queensland with an outlook which is not influenced by a life 
spent in the State, or by any preconceived ideas, but by views based on 
the knowledge of many other countries in the world, which may not be 
so present to those who have lived most or all of their lives in Australia. 
I have no other justification whatever. 

Only shortly before I came here, I had lived for five years in a 
high administrative capacity in India — a country three times as large 
as Queensland, but with a population thirty-five times as great, and 
when I came here, and had travelled through the rich coastal districts, 
over the great fertile Downs, and in other parts, I confess to a feeling 
of amazement that Queensland, with all its assets, had less than 1,000,000 
people, compared with the 350,000,000 in India, who live and have their 
being on land which cannot be compared, as regards fertility and 
climate, to this great State. 
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As I believe that my address is not private, I am handicapped in 
what I should like to say, and I must not (mtcr into any controversial 
subjects, and it might be that, in any comparison between India and 
Queensland, I trend on the question of a White Australia; but, believe 
me, I have no intention of even suggesting that this question comes into 
my argument or comparison between these two great continents. 

The fact remains that Queensland is far richer than India in 
agricultural soil, in minerals, in marine wealth, and its healthy climate, 
in the practical non-existence of tropical disease, and in that most, 
important question— the total absence of destructive and dangerous 
wild animals. Yet Queensland has less than 1,000,000 people, whereas, 
even if conditions were equal, and not weighted as they are in Queens- 
land’s favour as regards India, she ought to have a third of India’s 
population, but even so, allowing for that great part of Queensland, 
suitable only for cattle or sheep, and allowing also for a higher standard 
of living, to put the comparison at a very low figure, say, onc-thii-tieth — 
which would give Queensland a population of some 10,000,000 people 

I am not here to-night to tell you what you know yourselves — ^to 
quote you a mass of statistics about our output of butter, our sugar, our 
cheese, our maize, our minerals, our wool or our chilled beef. Anyone 
can read those figures, but the fact remains that, year by year, the 
quality and quantity of what Queensland produces is increasing and, 
year by year, more land, especially in the great fertile North on the 
Coast and Tablelands, is producing more wealth, and in the Gulf and 
Cape York Peninsula, where hitherto unknown mineral wealth is being 
found from month to month to an ever increasing degree. 

Then may I say a word about that part of Queensland known as 
the Gulf Country? Few go there, and few know it and hnv have tiu* 
very haziest idea about it, except that there are large cattle stations 
there, where the areas are only known in miles and not acres, and where, 
in days gone by, gold was at one time found. Here certainly is one of 
the assets of Queensland. Even the people living there, living so far 
apart as they do (for I believe that in the Shire of Bourke, about 17,000 
square miles in area, there are only some 300 men, women and children ), 
even they know little about it, only their own part. 

Glance yourselves at a map of Australia, and you will see that the 
Gulf of Carpentaria itself offers a natural port to a sea outlet of 
thousands of square miles of well watered country — ^not perhaps very 
rich to-day, but watered by great rivers such as the Bynoe, the Flinders, 
the Leichhardt, the Gregory, and about ten others, with all their tribu- 
taries, the waters of which are all now allowed to run to waste into the 
seas of the Gulf. Are there no' undeveloped assets here, and I ,ask 
myself again, thinking of India— would all this land, fertile but for 
water, be allowed to remain unfertile and this great gift of nature — 
water — allowed to be wasted if we realised the value of this asset. 
The 350,000,000 in India would starve if they did not conserve the water 
of the rains and their rivers. 

Again, we think, or ought to think, of fresh markets. I am always 
thinking of them, as I know that, if Queensland is to prosper, she must 
find new markets for her exportable surplus of primary produce, and 
m not this great Gulf country far nearer to the populous centres of the 
East than any other? 
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Those who know not the Gulf country cannot talk of the climate. 
Often I have heard it said it is not a white man's climate, but I doubt 
if between April and September you will find a finer or more healthy 
climate in the world, and even between October and March — ^hot as 
those months are — ^you have only to go there to see the people and 
children, and then you will realize that, with the practical total absence 
of any tropical disease, there are very many worse places in the world 
where white men and women live and prosper. 

I do claim that, apart from alL the well known parts of Queensland, 
of which I need not speak for you know them well, here is this great 
Gulf country, populated now with some 10,000 people, about one to 
every 20 square miles, Queensland has a great and undeveloped asset — 
how great no one knows, 

I have, however, never been one of those who has pinned his faith 
to the development of Queensland by the spasmodic discovery of gold 
or some rich mineral. It is true that, in the past, practically every one 
of our coastal towns has owed its origin to the discovery of gold; in 
fact, one might say every one from Gympie to Townsville, with the 
possible exception of Maekay, but the wealth of Queensland will only be, 
in my opinion, fully discovered when the settlement of the distant parts 
of the State becomes an accomplished fact. In the past, you have had 
gold rushes to this North — Croydon and Cooktown are outstanding 
examples — ^to-day of little importance and of very small population, 
but I consulted many eminent mineralogists who told me that there was 
no doubt that, under present metallurgical processes, the ore yet 
untouched could be made a paying proposition, which also applied to 
other fields only yet scratched, while, on the Gilbert and other rivers, 
there was alluvial gold, tin, and other rare and valuable metals, the 
value and extent of which were entirely unknown. 

The assets of Queensland! I myself believe their magnitude is 
unknown. I have spoken of the Gulf country. I have not touched on 
those you know yourself much closer to Brisbane, or our coastal district, 
of the fertile areas around Cooktown, or those rich and healthy table- 
lands above Cairns, many of which are only partially developed. Perhaps 
I am biassed too much about the value of water from my life in India, 
but it certainly does hurt one to see so much of the water in Queensland 
going to the sea in waste when, in so many parts of the State, the most 
simple and economic dams could be constructed to conserve it for 
irrigation purposes. I am not thinking of great irrigation schemes 
such as the unbuilt Nathan Dam at Theodore, but of just simple dams 
on the innumerable rivers and creeks which flow throughout the State 
— so often quite dry, but where the very cheap dam could hold the 
water when the rain comes for the immense benefit of the land when the 
rains do not come. Divine Providence seems to have gifted Queensland 
with great opportunity in this direction by the formation of the land, 
and yet what use do we take of this 1 

Opportunities are seldom labelled — ^we have to look for them and 
take them — and here, in Queensland, we do not seem to have looked for 
them to develop these great assets of ours. We do not seem to realise, 
except in a very few eases, such as the hydro-electric scheme in Cairns, 
how we could use our water for power and light. We set up local electric 
supplies, when, by the use of hydraulic power, we could light our towns 
and give our industries power from water at a far cheaper cost. We 
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•officers working in India, and the experience gained in the great 
irrigation schemes there, which keep the huge population of India alive, 
and without which there would be famine, is beyond value. Could we 
not utilize to good advantage, some of that knowledge which is the out- 
come of centuries of practical experience, for certainly many of the 
problems which confront the development of the North are very similar, 
in practically every way, to those of India, both as regards its climate 
and its monsoonal rains, and very much the same argument applies to a 
great deal of Queensland. We have in Queensland some very valuable 
and highly efficient irrigation officers, and I have often wondered whether 
it would not be a very wise step to make an exchange of a few of our 
irrigation officers here with a few of those in India. This, I believe, 
would benefit both India and Queensland. Our officers going there 
would, no doubt, bring the fresh ideas of a new country to an old one, 
and those from India would bring that practical experience gained over 
many centuries to the progress of a young State. The world is so much 
closer to-day than it ever was, that I honestly believe that, in this matter 
of irrigation and in many other matters affecting the full use of our 
assets in Queensland, there would be a reciprocal advantage if we sent 
more of our representatives, versed in all highly technical questions, to 
the older countries, and they sent us some in return. The cost would be 
infinitesimal, and the advantage to both must be great. 

Gentlemen, I have nearly finished. I have said perhaps little 
which is not prominent in your own minds, nor have I given you, as 
you are accustomed to, an address on natural or applied sciences, or any 
learned argument on research. There is, of course, much more one 
could say, if I had time, and particularly if I were not handicapped to 
some extent, as I must necessarily be, by the position I hold, but I am 
one of those who feel that there is much that can and will be done in 
this State of Queensland if all give to the work of development, the 
determination to undertake a task which means so much for the future, 
not only of this State and Continent, but of the British Empire. 

One word more. Let us not forget how young we are, and the old 
Latin motto : FesUna lente. Let us “ hasten slowly,’’ and lay our 
foundations well. 
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To the Menibers of the Koyal Society of Queenslmd. 

Your Council has pleasure in submitting its report for the year 
1935. 

Nine original papers were accepted for publication in the Proceed- 
ings, and seven of these were actually read at ordinary meetings of the 
Society. 

During the year the following lectures were delivered: — Dr. M. 
White on ‘‘Some Modern Aspects of Nutrition’^; Professor Cumbrae 
Stewart, D.C.L., on “The Origin of the Alphabet'^; Dr. J. Baum on 
“The Habits and Biology of Spiders’’; Dr. P. G. Holdaway on 
“Standard Laboratory Colonies of Termites for Testing Timber for 
Termite Eesistance”; Mr. J. S. Just on “The New Gaseous Discharge 
Electric Lamp”; and Mr. J. J. Broe on “Wool as a Textile Fibre.” 

One evening was devoted entirely to exhibits, and as usual proved 
to be most interesting and attractive. 

Your Council takes this opportunity of thanking those who assisted 
in the above phases of the Society’s work; those who provided the 
numerous exhibits which were displayed for the interest of members; 
the IFniversity of Queensland for housing the library and providing 
accommodation for meetings ; and the Assistant Librarian of the Univer- 
sity, Miss Mclver, for superintending the lending of periodicals from 
the Library. 

Realising that the time is rapidly approaching when the Society 
will be compelled to provide a home of its own, your Council has founded 
a trust fund as a step in this direction. It is hoped that members, who 
.are in a position to do so, will aid the Council in this worthy objective. 
Donations, however small, will assist materially in building up a fund 
which will enable the Society, either alone, or in conjunction with other 
scientific societies, to provide a central meeting place, and suitable 
library accommodation. 

On the death of His Majesty, King George T., a message of sympathy 
was sent by the President, on behalf of the Society, to His Excellency 
the Governor. A reply has been received stating that the message has 
been forwarded to the Secretary of State for Dominion Affairs, for 
transmission to His Majesty the King. 
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The membership roll consists of :i honorary life members, 7 life 
members, i corresponding members, 170 ordinary membcrsi, ’ and 2 
associate members. During the year there; w(;re G resignations 14 
names were removed from the list under Rule IG, and 11 new members 
were elected. It is with deep regret that the death is reported of two 
of the older members of the Society: Messrs. A. G. Jackson and E R 
Gross. ■ ■ 


There were ten meetings of the Council during the year the 

attendance being as follows: — L. S. Bagster, 8; E. W. Biek 'O- W H 

Bryan, 9; D. A. Herbert, 10; J. S. Just, G; IT. A. Longman, G; M. 0 

Marks 9; J. K. Murray, 2; B. 0. O’Connor, G; E. A. Berkins 10- 

R. Yeiteh, 9 ; J. Vickery, 7 ; C. T. White, 5. ’ ’ 

In terms of Rule 19, Mr. C. T. White, Senior Member of tin; Council 
automatically retires, but will be eligible for rc-elcetion in 1937. 


PERKINS, Hon. Secretary. 


R. VEITCH, President. 
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Abstract op Proceedings, 30tu March, 19<{G. 

The Annual Meeting of the Society was held in the Geology Depart- 
ment of the University at 8 p.m. on Monday, 30th March. The Presi- 
dent, Mr. R. Veiteh, occupied the chair, and about forty members and 
visitors were present. Apologies were received from His Excellency 
the Governor and Messrs. Kyle and Wells. The minutes of the previous 
flTirma.1 meeting were read and confirmed. Pr(ofessor Helmore and 
Messrs. J. J. Broe and W. L. Haenke were unanimously elected members 
of the Society. The following were proposed for Ordinary Member- 
shi p ,_Mr. R. Bambrick by Messrs. Blake and Perkins, Mr. B. Jones 
by Drs. Bryan and Whitehouse, Mr. H. J. Sparks by Dr. Herbert and 
Mr. Hines, Mr. C. Schindler, M.A., by Messrs. Perkins and Kyle, Dr. 
P. H. Roberts by Mr. Perkins and Mr. Veiteh, and Mr. Edmiston by 
Prof. Bagster and Dr. Jones. 

The ATiTma.1 Report and Balance-sheet were adopted. 

The following officers were elected for 1936: — President, Prof. 
J. K. Murray ; Vice-Presidents, Mr. R. Veiteh and Prof. L. S. Bagster ; 
Hon. Treasurer, Mr. E. W. Biek; Hon. Secretary, Mr. F. A. Pi'rkins; 
Hon. Librarian, Mr. P. Bennett; Hon. Editors, Dr. D. A. Herbert and 
Mr. H- A. Longman; Members of the Council, Dr. E. 0. Marks, Mr. 
j. S. Just, Dr. P. Whitehouse, Mr. W. F. Wells, and Mr. W. W. Biyan ; 
Hon. Auditoi’, Mr. A. Stoney. 

Mr. Veiteh, the retiring president, then delivered his presidential 
address, the first portion thereof consisting of a general review of out- 
standing events of importance in Queensland scientific circles during 
the year 1935. The Society’s attention was also drawn to the fact that 
consideration might soon have to be given to obtaining other accommoda- 
tion for the holding of meetings when tlie transfer of the University to 
the new St. Lucia site eventuates. 

The second portion of the pi’esidential address was devoted to a 
review of “The Development of Applied Entomology in Queensland.” 

It was first pointed out that the absence of adequate quarantine 
precautions in the early days of settlement in Australia had led to the 
introduction of a considerable number of posts, some of which might not 
yet otherwise have become established in Australia. The efficiency of 
the existing overseas quarantine organisation was emphasized, and atten- 
tion was directed to added dangers arising out of the institution of a 
weekly air mail service passing through the Dutch East Indies. The value 
of local quarantine measures was exemplified by the success achieved in 
stemming the progress of the buffalo, fly, and reference was made to 
such achievements as the eradication of the Mediterranean fruit fly in 
Florida. It was pointed out, however, that the eradication of an intro- 
duced insect pest once it had bred through a few generations was 
generally regarded as being impracticable. 

The remaining section of this portion of the presidential address 
was devoted to a consideration of the various lines of investigation 
adopted in the ease of the Queensland fruit fly, the woolly apple aphis, 
the _ cattle-poisoning sawfly, the pinhole borer of North Queensland 
cabinet woods, and the paspalum white grub. 

Particular attention was devoted to a consideration of the evidence 
on which it was finally concluded that the annual reinfestation of the 
Stanthorpe district by the Queensland fruit fly was due to migration. 
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The woolly apple aphis was considered as a problem in which 
success had been achieved by the use of resistent root stocks and by the 
introduction of a natural enemy supplemented by the occasional use 
of sprays. 

The cattle-poisoning sawfiy was slelected for discussion on account 
of the peculiar nature of the problem and of the unusual methods 
adopted in an attempt at solution — ^i.e., an endeavour to determine 
the cause of the dietetic deficiency responsible for the depraved appetite 
displayed in eating the putrid masses of dead sawfiy larvge and counter- 
acting this dietetic deficiency by the use of suitable licks. 

The pinhole borer of North Queensland cabinet woods was submitted 
as an illustration of the, successful elucidation of a difficult forest entomo- 
logical problem, the solution in this case being dependent on an accurate 
knowledge of tempex'ature relationships of the insect and its reaction 
to chemical stimuli. 

The paspalum white grub problem of North Queensland was dis- 
cussed as one in which no definite entomological control was possible, 
its solution being dependent on a change in farming practices in the 
infested area. 

A vote of thanks, moved by Dr* Hamlyn Harris, supported by 
Messrs. A. P. Dodd and P. Bennett, was carried by acclamation. 


Abstract oe Proceedings, 27th April, 1936. 

The Ordinary Monthly Meeting of the Society was held in the 
Geology Lecture Theatre of the University, at 8 p.m., on Monday, 
27th April. The President, Professor J. K. Murray, occupied the 
chair, and about seventy members and visitors were present. Apologies 
were received from Drs. Bryan and Whitehouse and Mr. 0. T. White. 
The minutes of the previous meeting were read and confirmed. Messrs. 
R. Bambrick, B. Jones, H. Sparks, C. Schindler, and E. S. Bdmiston, 
and Dr. P. H. S. Roberts were unanimously elected ordinary members 
of the Society. The following were proposed for membership: — 
Ordinary membership : Professor H. R. Seddon by Mr. Perkins and 
Professor L. S. Bagster and Miss K. Watson, B.A.; Associate 
membership: Messrs. S. Everist and McMahon by Mr. Perkins and 
Dr. Herbert, and Miss A. W. Newman by Messrs. Perkins and Hines. 

A paper entitled '‘Notes on Australian Muscoidea, ii. Subfamily 
Muscinae,'’ by G. H. Hardy, was laid on the table. The subfamily 
Museinae is poorly represented in the Australian region, but most of 
the species are very common and widely distributed. In the past 
most of the species have been confused. In this paper satisfactory 
keys are provided for all the known genera and species, together with 
notes on distribution and synonymy. 

A paper entitled "The Analysis of Co-variance and its Use in 
Correcting for Irregularities of Stand in Yield Trials,’^ by L. G. Miles 
and W. W. Bryan, was laid on the table. Irregularities in stand have 
proved a frequent source of trouble in agricultural field trials for 
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yield. To overcome these irregularities arbitrary metliods of correc- 
tion, implying unity correlation between yield and the figures taken to 
represent stand, have been used in the past. The method of 
'‘Co-variance” of Fisher offers the most logical and reasonable method 
of adjusting yields on a basis of stand. In this the actual correlation 
found to exist in any trial between yield and stand is used in correct- 
ing yields. The paper dealt with the application of this method to a 
maize variety trial conducted at the Queensland Agricultural College 
in 1934-35. The trial was thereby raised from one ,on which little 
reliability could be placed on account of stand discrepancies, to one of 
considerable value in the varietal trial series. 

The main business of the evening was a very interesting lecture 
on "The Story of the Brisbane Eiver Bridge,” by Dr. J. J. C. Brad- 
field. The lecture was illustrated by a very fine set of lantern slides 
and dealt very fully with the site, the preliminary work on the founda- 
tions, the nature of the underlying rock formations, and the result 
of the boring operations which preceded the work. Excellent pictures 
were shown of the methods adopted in testing all the materials to be 
used in the construction of the bridge, and of the preparation of such 
materials. 

A vote of thanks, moved by Mr. Longman, and supported by 
Dr. Marks and Mr. Bennett, was carried by acclamation. 


Abstract of Proceedings, 25th Mav, 1936. 

The Ordinary Monthly Meeting of the Society was held in the 
Geology Lecture Theatre of the University at 8 p.m. on Monday, 
25th May. The President, Professor J. K. Murray, occupied the chair, 
and about forty members and visitors were present. Apologies wer(i 
received from Messrs. Kemp, Just, Longman, Bradfiekl, Perkins, Bryan, 
Richards, Whitehouse. The minutes of the previous meeting were read 
and confirmed. The following were unanimously elected members of 
the Society Ordinary members — ^Professor IT. R. Seddon and Miss 
K. Watson, B.A. ; Associate members — ^Miss A. W. Newman, Mr. 
McMahon, Mr. S. Bverist. The following were proposed for ordinary 
membership: — Dr. P. G. Booth, Dr. N. M. Gutteridge, Mr. T. B. 
Paltridge, B.Sc., and Professor Wilkinson. 

The main business of the evening was a series of short addresses on 
the history, geology, botany, and agriculture of South-Western 
Queensland. 

Professor J. K. Murray dealt briefly with the different types of 
agriculture practised in South-Western Queensland. 

Mr. ^ C. Ogilvie gave a very interesting account of the origin, 
distribution, and utilisation of artesian water in Queensland. 

Professor F. W. Cumbrae-Stewart dealt with the early history of 
South-Western Queensland. 

The first Europeans to enter South Western Queensland were the 
party under Captain Charles Sturt, 39th Regiment. The Expedition 
was organised in South Australia for the purpose of examining the 
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country to the north of Lake Torrens. At that time it was supposed 
that an inland sea existed, and from observations of the flight of birds 
it was thought that Central Waters would be found west of the Darling 
and near the 29th parallel, Sturt, however, found nothing but an arid 
desert, although he reached Eyre Creek, now called the Mulligan, in 
September, 1845, crossing the present site of Birdsviile and the lower 
course of the Diamantina, at the time a dry, stony desert. He then 
returned and discovered and examined Cooper’s Creek 3rd November, 
1845, At the extreme point of his discoveries he was but 150 miles 
from the centre of the Continent. 

In 1847 Kennedy followed down the supposed Victoria River and 
Mitchell (really the Bar coo) until he was satisfied that it was Sturt’s 
Cooper’s Creek. 

In 1858 A. C. Gregory, in search of Leichhardt, discovered the 
Thomson, and followed it down to Cooper’s Creek. He descended 
Cooper’s Creek to the junction of HMecki Creek, and from thence 
reached Adelaide. 

The expedition of discovery of Burke and Wills (1860-1) led to the 
opening up of all Western Queensland south of the Selwyn Range 
which divides the Gulf waters from those flowing into South Australia. 
Burke and Wills went north from Cooper’s Creek and, crossing the 
waters, had reached the Gulf of Carpentaria. On their return to the 
Cooper they became lost, and relief expeditions were sent out. Dr. 
Howith’s search disclosed their fate. McKinlay went in the direction 
which the lost explorers had taken as far as the Gulf and returned by 
way of Bowen. Landsborough went by sea to the Gulf, and after 
examining the Barkly Tableland crossed the Divide on to the head waters 
of the Thomson, and from the Thomson reached the head of the Warrego. 
Descending the Warrego, he reached Melbourne by way of the Darling. 

By 1861 pastoral occupation of South-Western Queensland had 
begun. In this work John Costello and Patrick Durack were among 
the earliest run holders in what are now the Pastoral Districts of North 
and South Gregory. Shortly afterwards the head of the Thomson and 
its tributaries were occupied. 

In 1866 Landsborough and George Phillips, on their way to Swan 
Island, in the Gulf, went west from Bowen and definitely fixed and 
named the Diamantina, the lower course of which had been discovered 
by Sturt, and later by McKinlay. 

In 1873 the Eyre Creek and Mulligan Waters were examined by 
W. 0. Hodgkinson in charge of a Government expedition. 

The work of the regular explorers was devoted to establishing the 
broad outline of the area and the larger watercourses. It was supple- 
mented by private persons in search of pastoral country. By their 
journeys and hardships the unknown land of a century ago has become 
a province of Queensland, extraordinarily fertile in wet seasons but a 
dry and arid land in time of drought. 

Dr. Herbert read a paper prepared by Mr. C. T. White entitled, 
'^The Plants of South-Western Queensland.” 

The flora of South-Western Queensland is a definitely xerophytic 
one, and the perennial plants that live there mostly as trees or shrubs 
possess special qualifications to withstand long periods of drought. 
Following summer rains there is always a good crop of grasses, though 
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some of these may be ephemeral in character, seeding and completing 
their life cycle almost within a few weeks. One of the most widely 
spread of these and quickest growing is Tripogon loUiformis, familiarly 
Imown on this account as Five Minute Grass. 

Succulent plants are represented mostly by members of the 
Portulacaceae, Aizoaceae, and Chenopodiaceae. 

The area has been the subject of two published papers — one, by 
Mr. J. F. Bailey, on the ‘‘Plants of Rabbit-infested Country, Bulloo 
River, published in the “Proceedings of the Australasian Association 
for the Advancement of Science/' 1898, and the other, more recently, by 
Mr. W. D. Francis, being observations of the plants of Charleville, 
published in the “Queensland Agricultural Journal" in December, 
1925. 

The most outstanding tree of the South-West, as in many other 
parts of Inland Australia, is the Mulga (Acacia aneura). This tree 
is the standby of stockowners over long periods. The peculiarities 
of Mulga, particularly the various races and their relative palatability, 
the response of the adult trees to different methods of lopping, and the 
natural regeneration of the species, is a matter worthy of attention. 

• Trees associated with the Mulga are the Poplar Box (Eucalypim 
popvlifolia) , Moreton Bay Ash (Eucalypim tessellaris), Cypress Pine 
(CalUtris glmca), Apple Tree (Angophora mdmoxylon), and one or 
two species of Hakea, familiarly known as Needle Bushes or Cork Trees. 
In some parts, where the Mulga has been cut out, the country is overrun 
by a large-growing Cassia (Cassia pleurocarpa) familiarly known in the 
South-West as Acacia. 

Apart from the Poplar Box the most important Eucalypts are E. 
coolihar and the River Red Gum (E, rostrata). Two Eucalypts, both 
known as Tapunyah or Napunyah, are common in parts of the district- 
one, a small-fruited form, E. thozetiana, is commpn on hillsides, the 
other, a larger-fruited one, E. achrophloia, is much less widely 
distributed, and is mostly found along creek banks. 

The Chenopodiaceae or Salt Bush family is well represented, and 
it is one of the few localities in Queensland where the Old Man Salt 
Bush (Atriplex nummularia) is found growing wild. 

From an economic point of view the outstanding grasses of the 
South-West are the MiteheU Grasses of the Mitchell Grass Plains. Pour 
kinds of Mitchell Grasses are known in Australia, and all four are 
fopad in the South-Western area of Queensland. In addition to the 
Mitchell Grasses, mostly associated with them, but sometimes forming 
almost pure stands, is the Flinders Grass (Iseilema memiranaceum) . 

Two of the most important grasses of the Mulga country are the 
so-called Mulga Mitchell (Neurachne Miichelliana) and a species of 
Danthonia. Very characteristic features of the South-West are the 
large claypans. On these a particular grass grows which is quite a 
feature of the landscape. This is Lcptochloa suidigiiaia, commonly 
known as Cane Grass. Mr. Bailey, in his account of the plants of the 
Bulloo River, mentions that the claypans are composed of hard, white, 
gram-like soil in which the cane grass is found growing. Though to 
aU appearances dead alter a long period of dry weather, following a 
shower of ram aU the apparently dead stems soon produce tufts of 
green shoots from the nodes- 
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Other features of the landscape are the Lignum swamps, the 
characteristic plant of these areas being the Lignum Bushes (Muehlen- 
heclda Gunninghamii) ^ a plant growing mostly round the edges of 
swamps, along creek banks, «S;c., with a definite xerophytic structure, 
perhaps due to periods of dry weather. 

The following took part in the discussion which followed : — ^Messrs. 
Gunn, Herbert, Gipps, and Bennett. 


Abstract of Proceedings, 30th June, 1936. 

The Ordinary Monthly Meeting of the Society was held in the 
Geology Lecture Theatre of the University at 8 p.m. on Tuesday, 30th 
June. The President, Professor J. K. Murray, occupied the chair, and 
about forty members and visitors were present. Apologies were 
received from Messrs. Wells, , Veitch, Roberts, Richards, Biyan, 
Whitehouse, and W. W. Bryan. The minutes of the previous meeting 
were read and confirmed. The following were proposed for member- 
ship: — Ordinary membership — ^Professor D. H. Lee, by Mr. Hines 
and Prof. Bagster; and Miss G. Ferguson, B.Sc., by Drs. Bryan 
and Whitehouse ; Associate membership — ^Mr. Connah and Miss 
M. Whitehouse, by Drs. Bryan and Whitehouse. The following were 
unanimously elected ordinary members of the Society; — ^Professor 
Wilkinson, Dr. F. G. Booth, Dr. N. M. Gutteridge, and Mr. T. B. 
Paltridge. 

Mr. C. T. White exhibited fruits of Trichomnthes pmtapJiyUa, a 
climber of North Queensland with handsome red globose fruits. 

Dr. D. A. Herbert exhibited specimens of the following Myxomyeetes 
hitherto unrecorded from Queensland: — Physarum nucleatum ]^x., 
Physarum melleim Mass., Physarum nuians Pers., and Diderma treve- 
lyoni Fr. Physarum nutans was collected on Tambourine Mountain, 
the other species in Brisbane. He also exhibited the fasciated apex of 
a hoop pine, Araucaria Cunningharmi, 2 feet across at the broadest part 
and showing very marked convolutions. The specimen came from the 
Upper Brisbane Valley. 

The main business of the evening was a very interesting address 
by Dr. B. Hirschfeld entitled, ‘‘Some Biological Problems of Western 
Queensland.’’ Following the address a discussion took place in which 
Messrs. White, Gipps, Herbert, Fraser, Christian, and the President 
participated. A vote of thanks moved by Mr. C. T. White was carried 
by acclamation. 


Abstract op Proceedings,. 27th July, 1936. 

The Ordinary Monthly Meeting of the Society was held in the 
Geology Lecture Theatre of the University at 8 p.m., on Monday, 
27th July. The President, Professor J. K. Murray, occupied the 
chair, and about eighty members and visitors were present. Apologies 
were received from Dr. Robertson and Messrs. Just, Edmiston, and 
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Watkins. The minutes of the previous meeting were read and con- 
firmed. Mr. E. G. Bahr was proposed for ordinary membership by 
Messrs. Watkins and Perkins. The following were unanimously 
Meeted members of the Society Ordinary Membership— Professor 
H. 1). Lee and Miss G. Ferguson, B.Sc.j Associate Membership— Mr 
T. L Connah and Miss M. Whitehouse, The President mentioned the 
death of one of our older members, Mr. P. Sylow; and a motion of 
condolence was carried by the members standing in silence for one 
minute. 

, evening was a very interesting address 

by Professor H. C. Eichards, D.Sc. The title of the address was 
Eesearch, Ways and Means. A vote of thanks moved by Professor 
Bagster and seconded by Mr. Veiteh was carried by acclamation. 


Abstract op PKOCEcniNGS, 31 st August, 1936. 

The Ordinary Monthly Meeting of the Society was held in the 
Geolo^ Retime Theatre of the University at 8 p.m., on Monday 31st 
^out occupied the chair, and 

from S S H T -^P^logies were received 

Bradfield, and Mr. Kemp. The 
minutes of the previous meeting were read and confirmed. Mr. E G 
Bahr was unanimously elected an Ordinary Member of the Society. 

. P®^Mns read a paper by Dr. E >T Tillvnv/l l? R “i! 

Ssby otefStnd ”^^Tb“ Cockroach Eemains from Mount 

urosoy, yu^nsland. This collection contains nine specimens from 

Mount Crosby. Queensland, the age of the beds being untoown All the 
specimens are remains of cockroach tegmina, seven^einrfrSmrnta! v 
^inr!^+ “arly eomj^ete and in good preservation. These are^oiro In 
S TriassoUatta Till., so that the a™ of 

S it 1 “ «“■» Upper Triaskc or ?„ 

o-Aw^rT ^ ^ ^ the four known species of Triassoilatta, is given the 
genotype and one other species being from Ipswich Q Trfassdblatta 

deumcoA n.sp. : T. jonesi n.Bp. Messrs. Whitehouse, Demnead 0 Jones 
and Perkins commented on this paper. •L'enmeaa, u. Jones, 

T P Queensland Flora,” Part IX bv 

nf “-ly- by the former Two varieties 

of MelaUiica^ mridiflom (the broad leaf Melaleuca) have bc°ui fou ^ 

to exist growing together m various localities and the essential oil from 
one of these varieties has been examined. The main rnstituenti ZZ 
two alcohols, linalol and nerolidol (molaleucol) mid in 
ew of the high linalol content was considered to be of economic value. 

Ttnia showed the rotation or twisting of a beam nf 

polarised light when passing through a column of w sdutior The 

Sonf"o1rpTiJ&^^^^ ^ amounTorSoTdal st 
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been discovered by Mr. R. 0. Cooper on the southern slope of Boat Moun- 
tain, seven miles east of Murgon, after a land slide, the result of heavy 
rain. (2) Nests of an arboreal trapdoor spider found on ^‘box-trees’^ 
at Thursday Island, ^ and sent to the Queensland Museum by Mr. H. 
Hockings, with associated spiders, which had been identified by Miss K. 
Watson as Gonothele sp. The nests were somewhat similar to those of C. 
arboricola, figured by Pocock in Willey's ''Zoological Results” (1902), 
Plate X., fig. 3a. (3) A large living specimen of Phyllurtis platurus, from 
Glenapp, S.E.Q., collected by Mr. B. Keats. A study of cranial charac- 
ters shows the distinction of Phyllurus from Gymnodactylus, in which 
genus this species was usually placed. 

Mr. J. II. Simmonds exhibited on behalf of Mr. R. S. Mitchell 
culture of three strains of Thielaviopsis paradoxa (De Seyn) Hoehn 
isolated respectively from banana, pineapple, and sugar-cane. The 
results of inoculating these strains into banana fruit and cane was 
illustrated, and it was evident that, while the banana isolation was 
strongly parasitic on the banana and not on cane, the pineapple and 
cane strains exhibited the opposite tendency. Temperature relationships 
also suggested that the banana organism was a strain distinct from the 
more common pineapple and cane pathogens. 

Mr. C. T. White exhibited several imported species of Chloris 
grasses, including C. distickophyllaf which has recently been given 
prominence in the Agricultural Press as Winter Growing Rhodes Grass. 
Like some others of the genus it is cosmopolitan. 

Dr. M. White exhibited two ox bones — (a) Showing extensive coral- 
like proliferation of the periostium after injury from a stricture by 
wire ; and (6) a broken femur showing great thickening and fore shorten- 
ing. He also showed the fore leg of a pig with eight toes. 

Mr. W. T. Robertson exhibited some bacterial plates demonstrating 
the effect of filtration and chlorination on the percentage bacterial 
reduction in water supply purification. Also some broths showing 
reaction to putrefactive bacteria (chiefly the B. coli mrogencs group) in 
water supply. 

Dr. E. 0. Marks exhibited an old microscope which had been in the 
possession of his family for seventy years. It was manufactured before 
the discovery of the achromatic lens, which took place in 1829, and, 
consequently, was more than 100 years old. It had no fine adjustment, 
and focussing was done by moving the stage. 

Mr. P. Bennett showed some rocks from the Mackay breakwater. 
Originally the contract price was 3s. 6d. per cubic yard, but in practice 
it was found to cost nearer 8s. per yard. It was contended that the 
increase in cost was due to the fact that the rock was more siliceous and 
brittle than was expected, resulting in quick blunting of drills and 
inability to blast the rock in large pieces. 

Dr. D. A. Herbert exhibited a living specimen of MyrmecodJia 
ecMnata, an ant plant of North Queensland. A similar specimen had 
been grown in his bush house in Brisbane for several years in the absence 
of ants. During that time it had flowered freely. 

The above exhibits were discussed by Messrs. Herbert, Denmead, 
Bennett, M. White, C. T. White, Yickery, and Longman. 
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Absteact of Prooeedinos, 28Tja September, 1936. 

The Ordinary MIonthly Meeting of the Society was held in the 
Geology Lecture Theatre of the University at 8 p.m., on Monday, 28th 
September. The President, Professor J. K. Murray, occupied the chair 
and about thirty-five members and visitors were present. Apologies were 
received from Professor Bagster, Dr. Bryan, and Messrs'. Wells, Long- 
man, and Watkins. The minutes of the previous meeting were read and 
confirmed. The President, on behalf of the Council, proposed Mr. J. B. 
Henderson for Honorary Life Membership. 

The business of the evening was a symposium on “Concretions.’' 

Dr. P. W. Whitehouse exhibited a large series of concretions from 
Queensland rocks. He showed a group of concentric limonitic structures 
due to percolation of solutions towards the kernels of jointed blocks, 
and stressed the factor of the liesegang type of precipitation in the 
production of such forms. Exhibited with these were analagous wcathex*- 
ing structures (spheroidally weathered basalt, &e.). In contrast there 
were displayed several series of concretions formed by aeerelionary 
processes. Some of these had originated in free media (air or water) 
others within the rocks. Growth factors were discussed (normal crystal 
accretion, colloidal features, the occasional effect of algae and bacteria, 
the presence of open structures in the rock, and so on) . Special refer- 
ence was made to spiral concretions, particularly the giant forms of 
Western Queensland. A few striking abnormal types of concretions 
were also shown, including some circular calcareous discs 4 inches across 
but only inch thick (from Jurassic coal measures),' and some eddy-like 
structures in Cambrian cherts. Some notes were given about the distri- 
bution of such forms in stratigraphical horizons (early palaeozoic 
stromatoliths, horizons of eone-in-conc limestones:, the concretionary 
sequence in the Cretaceous deposits of Queensland, and so on). 

Professor H. R. Seddon dealt with the subject from the veterinary 
aspect, and pointed out that in animals concretions were of three kinds, 
and e:^ibited specimens of many of the following types : — 

1. GalcuU . — ^Various body fluids, such as bile, urine, saliva, &c., 
contain organic and inorganic substances, which are liable to be deposited. 
In all such cases the deposition occurs around some central nucleus, and 
on section calculi thus show a laminated appearance. Analogy of pearl, 
which is, in fact, a concretion. Calculi seen in old rather than young 
animals. 

Urinary Calculi . — ^May form in kidney, ureter, bladder, or 
urethra. Most eases seen in females. Reason — Size and shape very 
variable — ^when single, spherical to ovoid, but may be irregular, or 
in the case of renal calculi may follow the form of the renal pelvis ; 
if multiple, often angular or facetted. Cause cannot be stated 
definitely, but evidently related to diet, though local inflammatory 
conditions (due to diet or local presence of bacteria) often predis- 
■ posing cause. Nucleus often a small mass of cells.. 

Dog and Gat — common — ^may lead to death. 

Composition — ^Urates. 

Sheep — common, especially in rams and wethers, where small 
shot-like calculi may block urethra near filiform appendage and 
, cause death ; believed often associated with bore water, and certain 
feeding, such as turnips. 
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Composition — Ammonium magnesium phosphate. 

Another type composed of Xanthin. 

Fig — Not so common. Ammonium magnesium phosphate. 

Horse and Ox — relatively rare^ but cystic calculi may attain 
very large size. Composition, carbonates. In horse may also see 
amorphous calcium carbonate in bladder — ^sometimes large quantity 
of this sabulous material. 

Note. — Renal pelvis of horse commonly -contains granules of 
calcium carbonate, lying in thick mucus ,* normal. 

Salivary Calculi. — Seen especially in Stenson’s duct in horse. 
Shape typically cylindrical, but may be broken into two or three 
pieces. Seen chiefly in districts where much lime in the drinking 
water. 

Biliary Calculi. — Two types. — 

{a) Largely inspissated — ^bile and bile salts. 

(6) Result purely of salt deposition. Salts chiefly car- 
bonates and phosphates. Commonest in ox and pig (Horse no 
gall bladder). Dog rare. 

Pancreatic CahuU. — Sometimes seen in ox. 

Enteroliths .' — 

(a) Stoneballs — colon, horse. Nucleus, pebble or nail, with 
deposition of ammonium magnesium phosphate and calcium 
carbonate. Supposed to result from high phosphorous diet — 
bran — ^millers' horses. 

(b) Oat-hair Calculi — ^Result from deposition of ammonium 
magnesium phosphate along with fine hairs from oats ; therefore, 
a mixed type. 

2. Animal and Vegetable Tissue Concretions . — 

Note. — Oat-hair calculus a mixed type of true calculus and 
vegetable tissue concretion. 

(a) HairbalU-'^ommon. Single large mass — spherical or 
ovoid — sometimes irregular ; sometimes covered with thin layer 
of salts on the outside, forming thin plate-like covering. Seen 
commonly in calves and pi^ — ^result of licking themselves or 
one another. Therefore, animal may contain hairball of hair 
foreign to it — ^pigs, stomach j calves, rumen, abomasum 
(especially) . 

(b) Wool-balls — G-enerally not so well formed, and often 
small and irregularly flattened: seen especially in lambs. 

(c) Butter-fat Concretions — Seen in galactocysts. Can 
actually get lacteal calculi of phosphatic material, but such are 
rare. 

(d) Vegetable Fibre Concretions — ^Plant hairs, often 
downy spicules from plant leaves, felt together forming single 
or multiple masses; multiple usually facetted (cubical or pyra- 
midal). Seen in sheep and cattle (rumen and abomasum); 
scrub feeding. 
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3, Mineral Deposition in Tissn^es . — 

Either in or on the tissues. — 

(a) hiflammatory tissues, e.g., tissue killed by toxin of 
tubercle bacilli get calcium depositions ; also with other microbes. 
As deposition generally occurs first in the central part and 
extends peripherally may get some lamination, though often 
merely amorphous depositions and not lamella formation. 

(J) Around Dead Parasites and perhaps replacing them, 
e.g., degenerated measles; cystieerci; hydatids; strongylus in 
liver of horse. 

(o) Lining vessels, e.g., blood vessels in atheroma. Bile 
ducts of ox in ease of liver fluke (not in sheep). 

(d) Putty Brisket, 

{e) Tartar, ‘‘Gold^’ on Sheep^s Teeth — Mica. 

Dr. Noel M. Gutteridge dealt with the subject of concretions froui 
the standpoint of human pathology. Just as in geological, concretions, 
in which the nucleus could be formed by organisms such as algae, so in 
the human gall-bladder or kidney a concretion could form around a 
clump of bacteria as a nucleus. Human gall-stones usually consist of 
either cholesterin or calcium bilirubinate or a mixture of these two sub- 
stances arranged in concentric laminations. 

With regard to concretions in the urinary tract, students of history 
will remember that Samuel Pepys underwent the operation of “cutting 
for the stone.” 

Recent work has suggested that the formation of concretions in this 
situation had a nutritional basis coupled with a too great concentration 
of the renal secretion. 

Dr. Herbert gave an account of the deposition of organic, and 
inorganic substances in plant tissues. He exhibited a specimen of a 
stone fungus, Polyporus tiyrrmlosns, which produces a subterranean 
mycelial mass containing pebbles and soil. 

Dr. W. H. Bryan exhibited and described a number of concretion- 
ary structures found within the soil, and produced as a result of soib 
forming processes. These showed a considerable variety in shape, size, 
colour, and chemical composition, and each occupied a significant posi- 
tion in the soil in which it was found. But not all of these bodies were 
concretions in the literal sense. On the contrary, some were to be 
regarded as residuals of an originally continuous material that had 
become progressively smaller and rounder. Dr. Bryan suggested that some 
simply descriptive term, such as “soil nodules,” would cover both the 
true concretions and these other structures that simulate them. 

^ The President, on behalf of the members present, thanked the 
speakers for their contributions, and the meeting closed at 9.55 p.ni. 
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Abstract op Proceedings, 12th October, 1936. 

A Special Meeting was held in the* Geology Lecture Theatre of the 
University, at 8 p.m., when His Excellency the Governor Sir Leslie Orme 
Wilson delivered an address entitled ‘‘Queensland Assets.’’ (These 
Proceedings, pp. 95-99.) The President, Professor J. K. Murray, 
occupied the chair, and there was a large and representative attendance. 
A vote of thanks was tendered to His Excellency on the motion of 
Professor H. C. Richards, Mr. J. B. Bridgen seconding. 


Abstract op Proceedings, 26th October, 1936. 

The Ordinary Monthly Meeting of the Society was held in the 
Geology Lecture Theatre of the University at 8 p.m., on Monday, 26th 
October, 1936. The President, Professor J. K. Murray, occupied the 
chair, and about thirty members and visitors were present. Apologies 
were received from Messrs. J. S. Just, A. Trist, and W. W. Bryan, 
The minutes of the previous meeting were read and confirmed. Mr. 
J. B. Henderson was unanimously elected an Honorary Life Membei^ 
of the Society. The motion was carried by acclamation. 

A film prepared by Professor Douglas H. K. Lee, Dr. P. J. Booth, 
and Mr. G. H, Tommerup was shown by Professor Lee. 

The film illustrates observations made upon a man w^ho, for surgical 
reasons, had had the left naso-orbital tissues almost completely removed, 
and in whom on this account the movements of the soft palate could 
be seen during normal speech and other activity. The film demon- 
strates the following points: — 

(i.) The palate rises to different heights with different pure 
vowel sounds. 

(ii.) The attachment of nasal consonants to vowels reduces the 
height to which the palate rises, while the association of an 
explosive consonant neutralises any nasal reduction. 

(iii.) Singing does not modify pure vowel actions. 

(iv.) Yawning, swallowing, and coughing produce marked palatal 
action in which almost the whole of the naso-pharynx is 
covered. 

(v.) Forced respiration is accompanied by some palatal move- 
ment, snoring by a little, quiet respiration by none. 

Mr. McGrath read a paper by Mr. A. R. Trist, M.Sc., entitled 
“Some Silvicultural Research Problems in Queensland.” 

The definition of the forest types having a good representation of 
commercial species and capable of the production of utilisable wood 
is the primary consideration, and from that viewpoint the State is 
resolved into five major divisions. 

In the attack of the problem presented by any particular research 
region two basic facts require early realisation, viz., that although 
Queensland forestry “may profit materially from European silvicul- 
tural experience it must develop cultural methods to meet the require- 
ments of its own complexes,” and secondly that the fundamental 
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approach is impracticahle. Consequently, broad observational experi- 
ments on a large scale are adopted up tO' the .point where a clear 
conception is gained of the correct line of silvicultural procedure. From 
that point research is concentrated on securing answers to points of 
recognised practical difficulty. The underlying principle of the 
detailed research has been simplicity and concentration on the variation 
of the factor being investigated, and no other factor. The methods 
employed in this connection take into aecoimt the necessity of statis- 
tical analyses of results, and wherever possible balanced experimental 
layout is adopted. The paper touches on merely a few of the^ main 
points which have received attention, but ,of main interest is the 
theory underlying the adopted practices regarding pruning and thinning 
of plantations. 

The regions recognised and the main research problems encountered 
in each of them are outlined as follows: — 

1. The Hoop Pine Bain Forest FornmUon. — This region is recog- 
nised as the most important silvieal unit of the State almost solely on 
account of the occurrence of the main dominant, Hoop Pine, the soure(‘ 
of the majority of the State's softwood requirements. The volume of 
associated species is relatively negligible, and the problem concerms the 
perpetuation of the diminishing resources of the conifer. The history 
of the observational experiments leading to the formulation of the 
policy of open plantation establishment is briefly reviewed, and from 
that point detailed research on individual problems of nurseiy and 
plantation technique is outlined. Geographical strain experiments, 
season of planting, method of tending, pruning, and yield experiments 
are touched on as illustrating the type of work being carried out, and 
the observations regarding open plantation effect on site quality arc 
indicated. 

2. The Northern Bain Forest Formation. — The decidedly different 
composition of this forest type presents the more complex problem of 
perpetuating the wide variety of cabinet-wood species which occur. 
Lai^e-seale experiments on natural regeneration methods have for the 
time being been abandoned. Instead, a thorough understanding of the 
silvicultural requirements of the constituent species is aimed at by 
establishing them as individual sections in open plantations. Thus, 
while the technique of open plantations is being worked out information 
is being obtained for later employment in natural regeneratiou 
experiments proper. 

3. The Coastal Hardwood Formation. — Generally the type has a good 
representation of the younger age classes, and research is directed 
towards- methods of improving the specific composition, and cultural 
methods aiming at the production of the best-quality timber in the 
shortest time. In other eases, however, the problem of obtaining satis- 
factory regeneration is a nece^ary prelude. In any work in this type 
of forest the main difficulty is to obtain comparable experimental plots, 
and the criteria of comparability is discussed. 

4. The Cypress Pine Hardwood Formation. — The main value of the 
formation lies in its extent and the ease with which simple and effective 
silvicultural treatment can be applied. The problem here concerns 
primarily cultural treatments, and of particular interest are the results 
Already obtained from thinning experiments. 
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5. The Exotic Areas . — ‘‘Exotics are utilised in Queensland only 
in so far as it is necessary to supplement the planting of the main 
indigenous softwoods. Thus exotics are being employed to produce 
eommereial forests on areas carrying species of little or no value^ viz.^ 
at Beerwah, Pechey, and Pasehendaele, The problem concerns the 
choice of species, their nurseiy and plantation treatment, and par- 
ticularly is research directed to the pathological and entomological 
difficulties which are encountered. 

The paper was discussed by Dr. Herbert and Messrs. White, Bennett, 
and Blake, and a vote of thanks moved from the Chair was carried by 
acclamation. 


Abstract op Proceedings, 30th November, 1936. 

The Ordinary Monthly Meeting of the Society was held in the 
Geology Lecture Theatre of the University at 8 p.m., on Monday, 30th 
November. The President, Professor J. K. Murray, occupied the chair, 
.and about thirty members and visitors were present. Apologies 
were received from Dr. Whitehouse and Messrs. Wells and Perkins. 
Mr. E, J. Carroll was proposed for Ordinary Membership by Professor 
E, Hawken and Professor L. S. Bagster. 

The following papers were either read in part or tabled : — 

(1) “New Australian Pyraloidea (Lepidoptera),’’ by A. Jefferii^' 
Turner, M.D., F.E.B.S. ; (2) “Essential Oils from the QueeBi?/ 
land Flora, Part X., Melaleuca linariif olia, ’ ’ by T. G. IT. 
Jones, D.Se., A.A.C.I. ; (3) “Erinosis, a Disease of 
Laportea,’' by D. A. Herbert, D.Sc. ; (4) “New Genera of 
Oriental and Australian Daeinae (Trypaneidae),^’ by F. A. 
Perkins, B.Sc.Agr. ; (5) “Notes on Australian Cyperaceaf^ 
Part 1,^^ by S. T, Blake, M.Sc. 

The papers were divscussed by Messrs. Bennett, White, and Longman, 
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Department of Agriculture, Sydney. 
Department of Mines, Sydney. 
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Department of Agriculture, Brisbane. 
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Royal Geographical Society of Aus- 
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Field Naturalists ’ Club, Hobart. 

Royal Society of Tasmania. 

Mines Department, Hobart. 

Mines Department, Perth. 

Royal Society of Western Australia. 


Austria — 

Naturliistorischo Museum, Vienna. 
Belgium — 

Academie Royalo de Belgique. 

Societe Royale de Botanxque de Bel- 
gique. 

Societe Royale ■ Zoologiquo do Bel- 
gique. 

Brazil — 

Institute Oswaldo Cruz, Rio de Janeiro. 
Ministerio de Agricultura Indiistrla y 
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Proceedings of the Royal Society of 
Queensland. 


Presidential Address. 

AGRIOULTURE AND MIGRATION IN QUEENSLAND. 

By Professor J. K. Murray, B.A., B.Se.Agr. 

(Delivered before the Boyal Society of Queensland^ 30ih March, 1937.) 


The Annual Report discloses that the year has been a successful 
one. The membership is higher than at any previous time in the history 
of the Society, and the papers to be printed in the Year’s Proceedings 
reveal that the society’s task of encouraging research has been fulfilled. 

The Society was honoured during the year by an address from the 
Patron, His Excellency the Governor, the Right Honourable Sir Leslie 
Oi'ine Wilson, on ^H^ueensland’s Assets.” His Excellency has been 
pleased to signify bis intention of being present at this evening’s Annual 
Meeting. The Society and its Council wish to express their appreciation 
of His Excelleniiy’s interest in pure and applied research, an interest 
wliich has characterised His Excellency’s period of office as Governor 
of this State. 

1 regret to have to record the death of Dr. R. J. Tillyard, P.R.S., 
who contributed several valuable papers to the Proceedings. 

Mr. J. B. Henderson, who was an active member of the Society 
for over forty years and its President on three occasions, was elected a 
life member of the Society during the past year. Mr. Henderson 
had a very distinguished career, commencing with research work on the 
gravimetric composition of water. He was an original member of the 
Prickly Pear Board, first President of the Queensland Branch of the 
Australian Chemical Institute, and a member of the Munitions Board 
during the war, for which he was made an Officer of the Order of the 
British Empire. Mr. Henderson was a member of the Senate of the 
University from its foundation. 

INTRODUCTORY. 

The title of this address has been selected because of the many 
somewhat ill-considered statements of persons, including bishops and 
movie managing directors, who have more than insinuated that the 
Australian attitude towards immigration has ‘‘a dog in the manger” 
component, its agriculture is less efficient than that of Britain, and 
that the position is provocative of offensive measures by overcrowded 
nations to obtain for their nationals ^‘a place in the sun” and, for 
their countries, supplies of raw materials, food, and clothing. 



2 


PEOCEEDINGS OP THE EOTAL SOCIETY OP QUEENSLAND. 


. The possibilities of absorption of migrants involve, of course, 
consideration of the absorptive capacity for migration in primary, 
secondary, and what Fisher has called tertiary produetiond With regard 
to the last two I am interested only in so far as their expansion will 
increase the demand for agricultural products and thus enhance the 
ability of producers already on the land to stay there (despite the 
increasing productivity per human unit), or to add to their number. 

With regard to the primary industries, agriculture in the broad 
sense is the section to which I wish to devote attention, but it is not 
intended to include afforestation as an agricultural process. 

_ The problem demands a perspective and thorough going attention 
which it cannot receive in the scope of this address. In an attempt, 
admittedly inadequate, to contribute something to the consideration 
of the problems raised we may commence with migration, and follow 
with agriculture and markets and then the inter-relationship of the 
three. 


A. MIGRATION. 

The desirability of migration to Australia has been argued from 
many points of view. Adequate utilization of the world’s resources is 
one of them j defence problems of the Rritish Empire (and Australia 
in particular) another ; the attainment of an optimum population at an 
optimum immigration rate a third; the betterment of the lot of migrants, 
moving from the depressed industry and lower living standard areas of 
various countries to the higher living standard here; the market which .a 
greater Australian population would make for British jiroducts of the 
secondary and tertiary industries; the market which an increased popu- 
lation will make for all Australian industries; and so on. 


Adequate Utilization op the World’s Resource.s. 

There has been- much confused thinking in connection with this 
aspect. People have been impressed by the size of the Australian 
wntment and by the exaggeration of Australian possibilities by 
Aimtralians and others. A corrective was the work of Griffith Taylor 
+ 1 .®* recent jmars, the work of many economists — this year’s meetings 
Q ? Australian and New Zealand Association for the Advancement 
oi beience in Auckland and the Australian Institute of Political Science 
at Ganberra are eases in point. 


Some Climatic Considerations. 

With regard to Australia, it is frequently forgotten that it is 
possible to travel from Thargomindah to the vicinity of Port Hedland 
without ppsing through an area of any size with an averal rainfall 
ot as much as 10 inches per annum or, probably%n evapo^ 
irom a water surface of less than six times this amount. oS the other 
hand it is impossible to consider that the maximum producti\dty has 
been obtained from Commonwealth resources and, of all the States^with 
otential increases m agricultural production, Queensland in iny ™ 

of t™e Australian nroffi^ and less understanding 

ot tne Australian problem in agricultural production. Agriculture in 

Australia is a very different problem from that o f North-Western Europe! 
MeetiTriueS! Migration Policy by Professor A. G. B. Fisher, A.N.Z-XIi; 
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Many people have almost consistently considered annual rainfalls in 
Australia without cognisance of the limitations of rainfall values 
imposed by distribution and evaporation. In connection with this matter 
the following figures are presented by courtesy of T. Rimmer^: — 


Some MExVN Annual Values op Evaporation and Rainfalls at 
Selected Stations. 


Station. 

Evaporation. 

No. of Years. 

Rainfall. 

r/E. 


Inch. 


Inch. 


Queensland — 





Blackall . . 

86 2 

(24) 

20 8 

0 241 

Brisbane 

59-0 

(17) 

45 3 

0-768 

Boulia 

123 

(’) 

10 2 

0 083 

Charleville 

82-1 

(9) 

19 7 

0 240 

Home Hill (Inkerman) . , 

72-7 

(16) 

31-4 

0 432 

Rockhampton , . 

52*6 

(16) 

39 7 

0-755 

St. George 

71-3 

(10) 

20 0 

0-280 

Taroom . . 

66-4 

(15) 

27-0 

0-406 

Warwick 

56-5 

(15) 

27*5 

0 487 

Winton . . 

97*6 

(16) 

16 6 

0 160 

Tasmania — 





Hobart . . 

32 

(?) 

24 

0-75 

South Australia — 





Adelaide . . 

55 

(?) 

21 

0-38 

Great Britain — 





Harrogate 

18-9 

(18) 

29-5 

1-56 

Stoney Hill 

16*6 

(8) 

40 

2-4 


It will be noted that in some cases the rainfall (precipitation) is 
greater than the evaporation during the year, in other cases that the 
evaporation is a multiple of the precipitation. For instance even in 
Brisbane, which is quite close to the coast, the evaporation considerably 
exceeds the rainfall; while at Stoneyhill in the environs of Edinburgh 
and near the Firth of Forth, the rainfall is getting on for two and a-half 
times the evaporation. At Boulia the evaporation is eleven times the 
rainfall, at Winton six times the rainfall, at Blackall and Charlevine 
four times the rainfall, at St. George three and a-half times the rainfall, 
and Home Hill, Warwick, and Taroom over twice the rainfall, whereas 
in Harrogate in. mid-England, about 15 miles north of Leeds, the 
evaporation is two-thirds of the rainfall. At Rothamsted Agricultural 
Experiment Station, Harpenden, Herefordshire, the evaporation from 
the soil surface over an average of sixty years is 14-5 inches and the 
rainfall 294 inches.® Facts such as these have been ignored by well- 
intentioned people who have chidingly criticised the Australian wheat 
yield per acre when compared with that of North European countries 
and New Zealand. It is safe to say that, given equal skill and working 
loiowledge of the climatic and other farming conditions, good European 
or New Zealand farmers would not obtain higher yields under Australian 
conditions than a good Australian farmer. 

^ Lecturer in Meteorology, University of Queensland. 

® 8oil Conditions and Plant Growth by Sir John Bussell, page 
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PEOCEBDINGS OF THE EOYAL SOCIETY OP QUEENSLAND. 


The Merino Industry. 

As a counter to the limitations associated with crop-growing under 
low P/E ratios, there has been the development of the merino sheep 
industry. Australia has the greatest number of sheep, 113 millions,^ 
a figure 10 millions greater than that of the sum of the sheep of the 
next two nations, the United States of America and the Union of the 
Socialist Soviet Kepublics. In wool, too, the 1,015^ million pounds, 
of Australia (expressed as greasy ’0 is 1^0 million pounds more than 
the production of the next two countries, the United States of America 
and the Argentine. 

The merino sheep industry does not employ a big population in 
relation to its production j the small numbers per square mile in 
Australian sheep country are a direct consequence of the climatic and 
pasture conditions which have favoured the merino and the production 
of the finest wool at a low cost in units of human labour. 


THE WHEAT INDUSTRY;^ 
Wheat Yields. 


Country. 

Denmark 
Netherlands 
Belgium 

United Kingdom 
Germany 
Sweden 
Switzerland 
New Zealand 
Yugoslavia 
Argentine Bepuhlic 
Mancknria 
United States of Amer 
Spain 
Rumania 
Canada . . 
AUSTRALIA .. 


‘%ca 


Uruguay 

Soviet Union . . 

Union of South Africa 
Algeria . . 

Tunis 


Average 1931-1933. 
42-60 
42*23 
38*84 
33*16 
32-62 
32-45 
31-65 
31-11 
16-32 
14-40 
14-15 
13-60 
13-57 
13-27 
13-20 
12-81 
9-75 
9-73 
8-05 
7-64 
6-63 


It will be noted from the world yields that countries like Argentina, 
Australia, and the United States of America with extensive farming 
conditions have comparatively low yields. It shows a poor appraisal 
of the relative farming conditions to expect that the Australian average 
should approach closely the average yield for Denmark, Great Britain,, 
or New Zealand. 

Agricultural scientists have sound ground for pride in achievements 
of the Aus tralian wheatgrower and the agricultural machinery inventor. 

* Official Year Book of the Commonwealth of Australia, 193^age"^ ™ 

® Official Year Book of the Commonwealth of Australia, 1936^ page 639. 

Official Year Book of the Commonwealth of Australia, 1936, pages 657-8. 
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The Open Door to Australian Farming. 

No ban has been placed in the migration of European farmers to 
Australia. If a potential migrant with farming experience really 
considers that his good farming and resources applied to Australian 
conditions would make a ready fortune for him, there is no Australian 
restriction" which prevents his undertaking such work. Indeed, 
recent attempts have been made in the Commonwealth to settle migrants 
permanently in agricultural areas and often at very great cost. For 
instance, in the West Australian group settlement 1,700 settlers may 
be regarded as having been permanently settled at a cost of some nine 
million pounds; there is, of course, subsidiary industry serving thesS 
settlers. It will be remembered that the Development and Migration 
Commission with thirty-four million pounds available mainly for 
migration purposes found itself unable to recommend many schemes 
which would justify considerable expenditure from this amount. The 
most productive lands, have, of course, mostly been settled for farming 
or pastoral purposes except in those cases where they have been reserved 
for forestry purposes or are very remote, or are small areas and remote. 

The newcomers have to make good as pioneers of country which is 
marginal or else be provided with or possess sufficient capital to enable 
them to buy into areas of greater safety and production- This latter 
procedure cannot be justified unless the output from the area is increased 
in proportion to the capital expended. Mere replacement of individuals 
lias only problematical economic value. The world has, as yet, no 
solution to the problem of large scale settlement of Northern Australia 
which will permit of an approximation to the present Australian standard 
of living. 

Defence Problems of the Biutish Empire and Australia in 

Particular. 

Migration to Australia has been discussed as a means- of improving 
tJie defence of the Empire, it being considered a strengthening of the 
present position to move rapidly people from Britain, with a surplus 
population over available employment, to another component of the 
Empire like Australia where it is considered that there is ampl6 oppor- 
tunity for the British unemployed to work and live under better 
conditions. Were the case as stated, it would be unanswerable. There 
is, however, the cross demand of considerable numbers of unemployed 
in Australia, the absorption by armament requirements in Britain of 
many of the men who would be useful in Australian secondary industries 
and, moreover, the agricultural development policy of the British Govern- 
ment would appear to be holding people with agricultural interests in 
Britain and also decreasing the market for Australian exports. 
Unemployed men from, for instance, the Welsh coalfields present a 
similar sort of problem to that already existent in Australia in the 
Queensland and New South Wales coalfields as a consequence of the 
development of crude oil and its derivatives for transportation and 
stationary power purposes. Unemployment in the coal industry would, 
of course, be alleviated by successful commercial use of methods for the 
hydrogenation of coal which would also partly solve the Empire ^s oil 
fuel problem. 

It has been pointed out by H. Burton® that the greatest net immi- 
gration (all ages) to Australia of recent decades was 261,000 for 1922 
to 1933 and that this was only about one-fourth of the figure due to 

^ Australian Migration Policy Since tRe War, A.N.Z.A.A.S., AncMan^, 1937. 
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natural increase. Even in the ’fifties, during the gold rushes, the- 
immigration increase was but 50,000 per annum. If the defence problem 
were an immediate one and we were able to induce as satisfactory net 
immigration rates as those of 1922 to 1931^ which were higher than^ at 
any period since the ’eighties, this increase in the Australian population 
could not be regarded as a significant defence factor. Prom the point 
of view of long time effect the result would be valuable, but the addition 
of 100,000 (all ages) within four years to a population of six and 
a~half millions, supposing that any blow to be struck did not occur 
during this period, could not be expected to have a decisive effect. From 
the psychological and place maintenance points of view greater cneour- 
agenient of migrants from Germany and Italy might help to satisfy the 
demand for a place for excess population. W. B. Reddaway, in 
‘Aligration from the British Point of View,” puts this aspect in this 
way, '‘If we really Avant to base a case for migration to the Dominions 
on the defence argument, we must favour migration not from Britain 
but from the dissatisfied countries.” 

If ''The jealous eyes of more crowded countries are focussed upon 
Australia,”'^ it is partly due to a belief that the unoccupied or lightly- 
occupied areas are on lands niuch more potentially productive than we 
knoAV -them to be. Some of these lands, like the poor forested lands of 
coastal Queensland, may be capable of flowing with milk and honey and 
of supporting a large population at a reasonable standard of comfort, 
but we do not know the answer to their grassland problems yet; and 
it is true that wt. have not made a research effort in quality or quantity 
commensurate with this ])robiem. 

Fishert quotes Adam Smith, "D(‘fenco is more important Ihan 
opulence” — a considexmtion which may cause some hesitancy at present 
in affirming that living standards must be kept where tliey are in 
face of a threat to the existence of anything like their present level. 
A lively imagination may picture an imjxaet of modern war on o p(!ople 
generally lacking the purpose to do something to lessen the chance of it. 

An Optimum Population at an Optimum Immigration Rate. 

In a paper on "Absorption of Immigrants in New Zealand,” by 
Professor A. B. Tocker® he discussed the optimum population from the 
point of view of the increasing return for labour with increasing popula- 
tion to a culminating point, followed by the operation of the law of 
diminishing returns as further increments of population were absorbed. 

For any one set of conditions there may be an optimum population 
and also an optimum rate at which it may be increased, hut the problem 
is a constantly changing one and the optimum in each casc^ will not be a 
fixed quantity from year to yeai\ There are general considerations which 
dictate that steps to increase the population of any country ])y immigra- 
tion require a measure of consideration, investigation, and planning that 
lias rareh" been given. One such consideration is that the general 
result should not be such as to reduce permanently the high standards of 
living in countries (such as have attained them) simply as a consequence 
of the pressure of countries deliberately producing a surplus population 

^Lord Huntingfield; quoted by A. S. B. Pisher. A.N.Z.A.A,S. Meeting, Auck- 
land, 1937. The defence aspect of production of fuel alcohol from sub-tropical crops; 
is discussed under Agriculture (Industrial Alcohol). 

t See earlier reference. 

* A.N.Z.A.A.S. Meeting, Auckland, 1937. 
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by eiicourageiiient of numbers of children beyond the capacity of the 
family or State to care for adequately. With the adoption of steps similar 
to those suggested in the section under agriculture, the optimum popula- 
tion for Queensland will be very much higher than it is now. The actual 
optimum rate of increase in our present population will depend much 
on markets, and the solution of the many problems concerning more 
efficient use of the large areas of (at present) low productive country, 

I laving favourable rainfall, which we more than any other Australian 
State, possess. The sub-tropical and tropical problems involved have 
not yet been solved elsewhere. It might again be mentioned that there 
is no bar to the migration of people from Europe to the Commonwealth 
now, provided that it is reasonably certain that they will not become a 
i^harge upon Government revenues. 

TifE Betterment op the Lot op Migrants Moving prom the Depressed 
AND Low Living Standard Areas of Various Countries to a 
Higher Standard. 

The migrant of whom large numbers might be expected from 
Britain, in the face of the schemes for the training of young workers 
•of initiative in new vocations, is not likely to be a type which will have 
a reasonable prospect of succeeding on the land when there are largp 
numbers of young Australians with Australian farming experience who 
iiud it difficult to obtain areas to meet their needs. There may, however, 
be the desirability of obtaining farming stock particularly from 
Germany; the experience of Queensland and South Australia is that 
these German farmers are hard working folk who have established 
themselves under Australian conditions and that their children may 
possess an Australian outlook. Queensland has, of course, absorbed 
jiiore Italians of recent years than any other State in the Commonwealth 
.and continues to absorb them. The absorption of Asiatic people would 
be in conflict with the policy of Australia since Federation; it is question- 
able whether anything internationally useful could be done in Australia 
to cope with the single problem of the Japanese annual increase of 
one million people. Moreover the sometimes accepted view that North 
Australia might be a Mecca for Japanese migration seems somewhat in 
conflict with climatic facts. The major portion of the Japanese Empire, 
with the exception of Formosa, lies between 49"^ and 33° of north latitude, 
vffiereas the whole of Queepsland lies between 29° and 10° of south 
latitude. It would appear then that New Zealand, lying between 34° 
and 47° of south latitude and Southern Australia, lying between 29° 
and 44° south might be much more attractive. It isdiardly likely that, 
were the whole of Australasia open to Japan, they would choose to settle 
on those portions of it most dissimilar from the climatic and crop 
experience of the main portion of their own Empire — unless there were 
political factors forcing such a decision. 

No doubt the Japanese could make a success of New Zealand and 
South Australian settlement at least as easily, if not more easily, than 
that of Australia North of Twenty Eight. 

The Market which a greater Austrx\lun Population would make 
FOR THE Products op the British Industries. 

It has been argued that migration from Great Britain to Australia 
would increase the maiiiet for British export products while easing the 
sitrain on the foodstuffs required for the population of the United 
Kingdom. Tliis would, of course, be the ease were the migrants of a 
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type wiiicb. could satisfactorily place themselves in Australian industries, 
produce things of which there is not a surplus already in view, and 
increase Australian purchasing power. It does not, of course, follow 
that persons newly settled in Australia will consume the same quantity 
of products of British secondary industries as before ; many such products 
consumed will be the produce of Australia. A most satisfactory form 
of migration might he of organised industrial units producing something 
in Australia which is at present a matter of imiiortation and for which 
the Australian demand is sufficient to guarantee the economic stability 
of the industrial unit. Such a transfer would call for adjustments in 
Britain since the purchasing power of such people in British subsidiary 
industries would have been lost. 

The Market which an Increased Poiuilation will aiake for all 
Australian Industries. 

Provided that an increment in population finds no difficulty in 
selling its products within the Commonwealth or outside, this increment 
will add by its own needs to the demand for materials produced in the^ 
Commonwealth. If, however, a thousand additional farmers- by” 
producing additional foodstuffs and raw material for clothing increase 
the supply of products for which the demand is stationary or actually 
weakening, they may louver returns for farmers and make average 
l eturns approximate to the lower ones whicli their ingress has brought 
about. 

Ability to market ]>ro(luee at satisfactory rates, or lower the wist 
of production by greater efficiency, are of first rate importance. Wlno’eas- 
in pre-war years there appearcul to ])c‘- the likelihood of an insufiichoit 
supply of foodstuffs to meet the Europt^an demand, the major trou!)le 
at the moment is to find markets for tlic increased production ol! tlie 
nations exporting foodstuffs and raw materials for clotliing. There is, 
of course, nothing like a real world oxc(‘SvS of food and clothing, hut a. 
country like China needing much, lacks purchasing powm‘ per family; 
still other nations direct purchasing power along other channels than 
those supplying family needs. 

In the eneouragment of migration it would appear that young 
men will have a better chance of establishing themselves than older ones. 
They have fewer cares and responsibilities and can afford to take lower 
rates of pay while gaining their experience of farming conditions and 
do their subsequent pioneering of undeveloped areas with hardships of 
a similar degree hut of a different kind from those experienced by earlier 
groups of pioneers. 

AGRICTJLTUKE. 

A permanent system of agriculture depends on th(^ conservation of 
land capital which generally means the conservation of the surface 
soil and its fertility. The recent emphasis on the prevention of erosion 
is not before its time. It is possible in a trip from Gatton to Brisbane 
to see paddocks in which the subsoil is exposed, the surface soil has been 
transported to lower levels. The worst of these results may develop 
within a lifetime on steep slopes, but on the gentler slopes where herbage 
protection has been removed, the process may take longer but nevertheless, 
occupy a short time in the history of the State. Every bale of greasy 
wool, each bushel of wheat, and each hundredweight of cheese exported, 
represents removal from the soil of ingredients which older agricultural 
systems find it necessary to replenish. We are at present workihg on 
soil, more or less virgin, in which there is the accumulation of available 
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phosphates and potash from geological periods of weathering. Forest, 
scrub, or grass cover prevented these materials being lost by erosion. 
Careless agriculture may lose in a decade what nature has aeeumuiated 
in centuries. Although Nature may add small amounts of available 
phosphates and potash to soils each year, we are exceeding this amount 
and working on capital; efforts should be made to postpone the time 
when we will have tO' fertilise as liberally and at a similar cost to older 
egiicultural communities. This, of course, affects population since the 
(‘ountry which loses its land capital may eventually not only 1)0 unable 
to attract migrants but have dithculty in caring for its natural increase. 

Drougx-its. 

A factor wliicli will permit of the settlement of a number oL‘ farmers 
permanently and safeguard the interests of the present population and 
of migrants is the development of a scheme in which fodder n^serves are 
accumulated for the drought years which assuredly will occur in 
Queensland’s future as they have in its past. Since 1888 there Iiave been 
at least eighteen years which might be regarded as drought years. 
Droughts have seen losses indicated by such things as minimum average 
yields per acre of bushels of wheat, 14| tons of cane, and 19 bushels 
of maize. 

The fall in cattle numbers from 7,470,000 in 1921 to 5,209,000 in 
1929 was accounted for to a considerable extent by drought losses. The 
fall in sheep numbers from 20,663,000 in 1925 to 16,861,000 in 1926 was 
largely a drought phenomenon; the low lambing percentage oL* thirty- 
four in 1926 may be similarly ascribed. In ^'A History of Queensland 
Dairying” published in December, 1923, by the Queensland (Council of 
Agriculture, the total loss to the Dairying Industry as a consequence 
of the 1915 drought was stated to be £2,300,000. Besides the direct 
loss to the agricultural and pastoral industries there is a consequential 
lack of business and using up of some reserves in the secondary and 
tertiary industries. The State experiences a period of depression 
which adversely affects the security of almost every meml)er in the 
community. A severe Queensland drought may not cost the State less 
than five million pounds. Suitable lands with irrigation facilities could 
be used to accumulate stock foodstuffs for drought purposes conserving 
the State’s assets and producing power. The methods of conservation 
and the economics of such a scheme are not part of the present problem, 
but it should be remembered that mere consideration of costs of conserved 
fodder ignores the heavy indirect losses which are part of drought’s 
disorganisation, the widel^^-spread hardships which a drought entails, and 
the difiSeulties besetting orderly planning of the future. Migrants, 
arriving during a drought as at present tackled would have a parlous- 
time. 

IRRIGATION. 

Irrigation settlements being areas of close settlement, it is natural 
to enquire what possibilities there are here. 

The development of the Dawson scheme with the Nathan dam and 
the extension of the project was not favoured by the Development and 
Irrigation Commission as an area in which to spend largely from the 
funds available under the £34,000,000 agreement. The area is suitable 
for rice varieties of a longer growing period than the M.I.A. area which 
now supplies the Australian market. It might be developed for the 
production of a drought foodstuffs reserve, including cotton-seed meal 
as a by-product of irrigated cotton. 
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It would appear that there are helpful things that ean be done for 
established farming areas. The provision of frequent weirs along creeks 
and rivers to hold water for irrigation of nearby farming lands may be 
economic, particularly if unemployed relief fund moneys could provide 
some of the expenditure without proportionate capital charges. All 
materials required are Queensland produced. 

While our State has not snow-capped mountains to feed its rivers 
and streams, the bulk of its rainfall does come during a period of high 
evaporation from land surfaces and offsets these losses. Irrigation makes 
for surety of farming income and for intensive farming. These are 
favourable to migration. Development in irrigation areas in Queensland 
of fruits of the types which the Sugar Industry (itself protected) now 
subsidises to the extent of £216,000^ per annum will not help us. 


Crops and Stock. 

I am taking agriculture in the wide sense embracing all crop and 
stock industries. As far as the practice of crop raising and dairying 
are concerned, there are large areas of the State which, after certain 
preliminary work, can be made available for increased production. No 
great agricultural problem would be presented in increasing the produc- 
tion of sugar one and a-half times as much again. The difficulties are 
associated with the economies of the industry. The estimated value of 
the production of crops in the year 1934, perhaps a fair average year, 
was as follows: — 


Crop. 

Maize . . 

Wheat 

Other Cereals 
Green Forage 
Hay and Straw 
Sugar-cane . . 

Apples 
Bananas 
Grapes 

Oranges and Mandarins 
Pineapples 
Other Fruits 
Cotton 
Peanuts 
Potatoes (English and Sweet) 
Pumpkins . . ' . . 

Tohaeco 
Tomatoes 
All Other Crops 
Taking these crops in turn — 


£ 

562,095 

776,689 

40,402 

676,624 

615.985 
6,934,764 

89,940 

335,685 

68,715 

97,900 

207,870 

147.985 
397,263 

79,500 

208,955 

319,224 

69,400 

194,140 

282,670 


Maize. 

The climate of Queensland favours summer crops— maize, sorghums, 
and millets— md, were a greatly increased demand to develop for maize, 
at a price the State would find little difficulty in meeting it. An 
important food for horses, the demand for it is not keeping up with the 

“ Official Tear Book ol the Commonwealth of Australia, 1936, page 686. 
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growtli of Australian industry because of the substitution of cars, triicksy. 
and tractors for horse-drawn vehicles. Maize is a summer crop tioiirish- 
ing under conditions of summer incidence of rainfall. Maize products^ 
particularly glucose, are making an increasing demand and much of the 
production of the Atherton Tableland has been used up this way. As 
a reserve grain for drought conditions maize offers distinct possibilities. 
It is easily fed, and the technique and economics of its storage are well 
known. The United States produced more than 2,500 million bushels 
iji 1934, Queensland averaged 4 million bushels over ten seasons, 1925- 
1935 ; TJ.S.A. yield per acre, 1925-1929 was 27 bushels, and Queensland 
24-J ( 1925-1935) 

The possibilities are in pig food, industrial alcohol, and drought 
I’eserve. 

"Wheat. 

There have been many demands and rosy forecasts with regard to 
the growing of increased quantities of wheat in Queenslaiul. The 
acreage under wdieat has not increased very greatly over a. considerable 
period of years. The industry is mostly located on the black earths of 
the Darling Downs, and the Queensland average per acre is the highest 
State average of continental Australia. Some of the lowest costs of 
liroduction figures presented by the Wheat Industry Commission have 
been from Queensland. Within the area of the Darling Dovms wheat 
production has been a stable industry although subject to fiuetuations in 
yield from 4*75' to 18-8 bushels per acre. 

The wheat country is located in the most southern portion of the 
State, where favourable winter rains are more likely than in the more 
nortliern areas. This, coupled with the use of varieties of short growing 
period, early ploughing, and bare fallows to conserve the monsoonal 
rains for the wlieatgrowing period, have made tiie industry on this area 
a reasonably safe one over an average of seasons. Considerable extension, 
however, is hard to see unless there he a plant-breeding development 
which will permit of wheat being grown over a different portion of the 
year than that normal in Queensland. This industry does not offer a 
great deal in the way of increased settlement. Actually with the 
continued progress on the mechanical side, it is possible that fewer 
people will be required for the handling of the acreage at present in 
use. Queensland has imported some wheat from the Southern States to 
meet her domestic requirements on many occasions. The Southern States 
have climatic advantages with wheat, a winter cereal, as we have them 
with maize, sorghums, and other summer grains. 

Grain, Hay, &c. 

Queensland presents excellent possibilities for the increased growth 
of summer crop grains, green and dried forage, particularly also with 
the making of grass and other silage — as simple labour saving methods 
such as those associated with trench silos become a normal portion of 
farm management. The coastal strip presents a farming problem which 
time will undoubtedly solve and we shall witness the increased production 
of pastures and forage for cattle, and probably cross-bred or British 
sheep. 

Sugar-cane. 

As Australian requirements increase, so can additional cane sugar 
be produced in Queensland ; there is no shortage of agriculturally suitable 

Official Year Book of the Commonwealth of Australia, 1936, pages 670-1. 
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land. Tlie difficulties associated with beet sugar production in Australia 
are best emphasised by the fact that, though the Maffra supply is sold 
at the Australian price, there has not been the remarkable increase in 
f)eet sugar production which would follow such a price applied to the 
whole of the cane sugar output. With the economics of the sugar 
industry as they are at present, an increase in sugar production can 
only result in increasing hardships on large numbers of the industry’s 
pioneers. A cane harvester of merit would greatly alter the economics 
of the industry. 

Certain sugar-canes and allied plants will furnish some of the green 
feed in the extension of coastal dairying. 

Fuel Alcohol. 

The petroleum and shell spirit imported into Queensland in the 
year 1934-35 was about 34 million gallons.^^ 

It is probably conservative to assess Commonwealth requirements 
at times the Queensland figure; some 200 million gallons of such 
products may be required annually. 

With both main methods of hydrogenation of coal disappointingly 
commented on, little immediate likelihood of obtaining fuel supplies from 
well sources, the comparative lack of adoption of suction gas for propul- 
sion of vehicles here (or in Prance), and the limitations in supplies fcToni 
shales, Sarina may be the precursor of alcohol production in a big way. 
This State is agriculturally suited for the grain and root crops suitable 
for the production of fuel aleohoh The possibilities from molasses are 
not great; 44 million gallons out of a total of 18|» million gallons^^ cF 
molasses were used by distilleries in 1934; 7-|- million gallons were used 
as fuel or manure, and 1 million nm to waste. The fuel value ol! molasses 
is about 10s. per ton. Australian consumption of petroleum being over 
200 million gallons per annum, there is not much real relief in sight 
from alcohol from molasses; but defence requircirumts might make the 
production of alcohol from sub-tropical and tropical crops advisable. 
An Australian policy of fuel alcohol production would mean an oppor- 
tunity for settling many thousands of migrants in Queensland. Peace 
time .strategy would require the mistakes in production and manufacture? 
to be made now, and expansion in wmr be based on a cadre' of skilled 
farming and manufacturing personnel. 

Cotton. 

This is a crop for which Queensland is well suited. Experimental 
work is being continuously carried out and, despite many serious seasonal 
difficulties, riie trend of the industry has been upward; difficulties sliould 
not he experienced in continuously meeting the raw cotton requirements 
of tile Coiiimonwealtli. The export outlook for cotton is not good. The 
quality of tlie cotton is satisfactory. Picking is at present done by lumd. 
A good mechanical cotton picker would reduce harvesting costs and 
alter the eeouomie aspects of the Queensland industry. 

Tobacco. 

The prospects for tobacco are good. It requires, too great a stretch 
of imagination to believe that this continent and, in particular, Queens- 
land, cannot combine human ingenuity and soils so as to make Australia 


A.B.C. of Queensland Statistics, 1936, page 213. 
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eventually independent of other countries for the supply of the bulk 
of its tobacco requirements j tobacco-growers would increase in numbers 
in Queensland. 

There are, too, certain of the vegetable crops, such as tomatoes and 
j)umpkins, and many tropical fruits, besides bananas, which have an 
expanding future in this State. 

Merino Sheep. 

Allowing for the swing from sheep to beef cattle and vice versa 
it remains true that the potential carrying capacity for sheep in the areas 
devoted to the Merino in Queensland has not yet been reached. Better 
methods for the management of pastures will enable the reseeding of 
native grasses, the preservation of edible shrubs, and the reservation of 
pasture areas; the formation of grain and fodder reserves will help in 
the process. Sheep numbers, of course, are not an exact measure of the 
productivity of the industry. Wool is better, and the weight of wool 
per fleece has notably increased in Australia as a consequence of the 
activities of sheep breeders. The importance of breeding sheep for 
Queensland conditions has not yet received the attention it should. 
Nutritional studies, already commenced, will lower feed costs. Better 
water facilities and conservation in this State, which is so extraordinarily 
fortunate as to possess the major portion of the world’s greatest artesian 
basin, will help in increased carrying capacity also. The tendency ^ to 
decrease size of holdings results in carrying a greater human population 
and, with suitable financial backing for smaller graziers to tide over 
adverse times, closer settlement of the pastoral areas should become 
stable. Linked up with the stability of the stock industries must be some 
measure of mitigation of the effects of droughts, and its importance 
becomes greater as smalhu* men enter more and more into the sheep 
industry, and have not the alternative grazing properties or financial 
resources of the pastoral companies. 

British and Cross Bred Sheep. 

The North Island of New Zlealand carries large numbers of Romney 
Marsh sheep which are crossed with the Southdown for the lamb trade. 
These New Zealand lamlis sell well, the best weights bringing 8id. per 
[;ound last year. Tlie perennial Rye Grass — Certified White Clover — 
pastures are extraordinarily good but, of course, pass through periods of 
shortage in the winter months when hay, grass silage, and roots are used 
to tide over. It is impossible for me to believe that much of the elevatyd 
country facing the coast in Queensland cannot become good British 
sheep country. The pastures for such country are a problem but, wdth 
the work being done by the Council for Scientific and Industrial 
Research, the Department of Agriculture and Stock, private breeders 
like J. M. Newman, Esq., and the extension of this work on a scale 
prK>portionate to the importance of these lands and the grasslands 
industries, the solution will come' within a comparatively short time 
judged from a national viewpoint. Parasites are troublesome’^ in New 
Zealand and are satisfactorily handled. Tliere should be less difficulty 
from this source here. 

The extraordinary rise in the comparative values of crossbred wool, 
which characterised recent sales in New Zealand, is abnormal, and may 
be a result of the wmr preparation measures of the buyers’ countries; 
but, with the pre-w^ar low rates in comparison with the merino, the New 
Zealand crossbred and British sheep industry was then on as sound a 
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basis as most agricultural industries. Large areas east o£ the Divi<l(^ 
are envisaged as potential crossbred and British sheep areas for mutton 
and fatdamb production. 


Beep Cattle. 

Much of what has been written with regard to sheep applies also 
to beef cattle. There are the great possibilities pres(mted by the diilled 
baby beef industry on tlie eastern side of the Divid(‘. Rcsearcli will 
reveal grassland establisluuent and management measures o£ which 
we are now ignorant. ‘'North of twenty-eight'' presents a whole seri(*s 
of animal and grassland problems to which most temperate regions’ grass- 
land research stations., including those of New Zealand, Son! hern 
Australia, Great Britain, and North Germany hav(^ no answer. The 
production of pastures in sub-troph^.a! and tropical areas tor sheep, 
beef cattle, and dairy cattle have not yet been attempted in a im'asure 
suited to its importance to Queensland and to the (k)mmonwealth's 
interest in the development of Northern Australia. The rcs(‘arcli work 
of Dr. Vickery, as discussed by him at a meeting of this Society, indicated 
that hotter climates CWyndham, Townsville) are in some ways more 
favoured for the production of chilled beef of a satisfactory keeping 
quality because of the low atmospheric and soil content of micro- 
organisms which can grow (comparatively) rapidly at cliilling-rooni 
temperatures. This indicates in some degree the special nature of 
Northern Australian investigations. Some investigations to determine 
the beef animal of most value under the conditions a, re now in lieing. 


Dairying. 

TIk^ Queensland dairying industry has shown miudi growth in 
recent years and the State has become one ol: the important butter 
exporting States, and it has for nuuiy years been the most important 
exporter of cheese. The industry extends from the Warwick fa,ctori(‘-s 
on the Downs, latitude about 28° S to the Daintree, latitude about S. 

The range of country and climate which this represents presemts 
problems, a solution of 'which will, I believe, make Queensland 
greatest dairying State in the Commonwealth and one of the great 
dairy States of the Avoiid. The contribution of engineers in refrigeration 
and the marked use which can be made of rural electrification schemeKS,. 
together with modern transportation, have removed some of the diffi- 
culties associated with the technology of tropical dairy manufacturing,, 
but the grassland problems remain unsolved. The present Molasses and 
Para grasses of the Daintree, and the Paspalum, Rhodes, and Kikuyu 
and native grasses of the South arc but a pioneering stage in the grass- 
land work of Queensland’s eastern areas. We can expect varietal 
work in these grasses which will greatly improve their contribution to 
pastures. It is likely, too, that varieties of new species will be intro- 
duced with success and that the legume problem of the Queensland’s 
coastal areas will be solved. The building up of poor lands to ones of 
high fertility is a distinct accomplishment of the New Zealander in 
Waikato and much of the Pumice lands. The Queensland problem is 
no greater, but unfortunately we have not New Zealand’s access to 
climatically parallel grassland work such as that of North-Western 
Europe, which formed the basis of the New Zealand endeavour and 
which New Zealand has surpassed in some phases by its own 
contributions. 
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Provided that the mai-kets are available dairying, with coastal 
sheep raising and baby beef production offers the greatest promise for 
expansion, not only for Queensland as a State but in Queensland’s 
development as a factor in Australian defence. 


Horses. 

The horse-breeding industry has been affected in a similar way to 
the maize industry. The demand for draughts for farm and city haulage 
work has been greatly lessened as a consequence of truck and tractor 
haulage, while lighter horses are a rarity in city streets and have been 
replaced to a somewhat unexpected extent in coimtry towns by motor 
cars and motor cycles. The mechanisation of armies has lessened the 
requirements for remounts, and consequently this demand is a fading 
one. The figures for horses in Queensland are as follows: — 


Tear ended 31st December. 


Horses. 


1860 

1890 

1900 

1910 

1914 

1920 

1921 

1922 

1923 

1924 

1925 

1926 

1927 

1928 

1929 

1930 

1931 

1932 

1933 

1934 


23,504 

365.812 
456,788 

593.813 
743,059 
742,217 
747,543 
714,055 
661,593 
660,093 
638,372 
571,622 
548,833 
522,490 
500,104 
481,615 
469,474 
452,486 
450,024 
448,604 


and the picture needs little comment. 


Low prices for farm products have discouraged the use of compara- 
tively high-priced fuels but, giyen good prices, tractors and trucks have 
an abiding place in many Queensland farming districts where high 
humidities and temperatures are hard on horse efficiency but do not 
adversely affect suitably designed tractors and trucks. 


Pigs. 

In both New Zealand and Australia the consumption per head of 
pig products is low compared with England, the United States of 
America, and Canada. The pork average for Australia was 9 lb. compared 
with 66 for Canada and 72 for the United States of Ameriea.^^ It 
Avould appear then that there are possibilities of increased consumption 


A.B.C. of Queensland Statistics, 1936, page 172. 
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in Australia for pork products ; probably this can only be at the expense 
of some other form of meat such as beef and mutton. The consumption 
of meats per head in Australia and some other countries is as follows : — ’ ‘ 


Pee Capita Consumption, Austealta, and Other Counteies. 


Description. 

Australia, 

1934-35. 

New 

Zealand, 

(a). 

Urcat 

Britain, 

1933. 

Canada, \ 
1934. 1 

Tlnitcd 
States of 
America, 
1933. 


Lb. 

Lb. 

Lb. 

1 Lb. 

Lb. 

Beef and Veal . . . . 

120-93 

117-00 I 

02-30 

68-66 

54-20 

Mutton and Lamb 

77-44 

110-00 1 

(d) 31-10 

6-28 

7-00 

Pork 

9-31 

6-00 

(6) 47-80 

66-36 

72-20 

Totals 

207-68 

233-00 

141-70 

141-30 

1.33-40 

Bacon and Ham . . 

10-36 

11-00 

(<=) 


(«) 

Total, all Meats 

i 

218-04 i 

244-00 

141-70 

14J-30 

133-40 


Average, three years ending 1933-34. (6) Including lard, 

(e) Probably included witli pork. (d) 1934-35. 


Australian consumption of meats may. reach tlie higher New Zealand 
figure if economics, taste, and nutritional desirability favour it. There 
are possibilities for increased consumption o.f meats in Great Britain, 
Europe, Canada, the United States of Ameri(*a., and partimilarly 1he 
countries to the north of us (the Par East) and, had th(‘S(^ p(K)ph‘s the 
required piii'chasing power, countries like Australia, and iu paiticular 
Queensland, would be hard put to it to supply a fraction of the world’s 
additional meat requirements. It will be remembered that t.lie Nutrition. 
Committee of the League of Nations included meat as one of the important 
requirements for good nutrition. It is, of course, possibh.' that tin! 
Austi*alian uses more meat and less of otiier su()sta.uces, parti<uiliirly 
fresh fruits and vegetaliles, than is wise. The above! figures do not 
encourage a view that the consumption of meats in Australia is likely 
to greatly increase though pork products may displace portion of the 
beef, veal, mutton, and lamb. Queensland produced more bacon and 
ham than any other Australian State in 1934>35, the total being 

22.000. 000 lb. as against 20,000,000 lb. for New South Wales, the next 
most important producer. 

Tlie pig industry has generally been regarded as a, subsidiary of the 
dairying industry, and frst-rate carcases are produced where mixed 
farming, including dairying, is practised. The United States of America 
has shown that pigs can be produced in very large numbers from areas 
devoted mainly to the production of maize, provided that snpp]em(!Uta]‘y 
feeds are used — abattoirs by-products play a large part. Queensland is 
better fitted for the production of maize than any other Australian State, 
and it has many meatworks at intervals along its coastline. The number 
of cattle (including calves) slaughtered in Queensland in 1934 was 

851.000, ^^ so it would appear that shortage of meatworks by-products 
is not likely to restrict the pig industry in this State when the demand 
for meat meal as a supplement to maize for pig feeding is made in a 
big way. The United States of America, however, does not favour for 


C. of A., 1936, page 625. 
O.Y.B, of G, of A., page 630. • 
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this type of pig-raising any of the breeds commonly in use in Queensland 
or Australia. At the Chicago saleyards, or any of the centres handling 
large ninnbers of pigs, it would he found that the lard type of pig, the 
Duroc-Jerseys and Poland-Chinas together outnumber other breeds by 
something of the order of 10 to 1. American packing houses have solved 
the production and marketing problems associated with pork products 
from this type of pig, and Queensland’s interests in the development of 
the pig industry cannot aii'ord summarily to dismiss these breeds because 
pigs of other types are somewhat easier for the manufacturers to handle 
and market. The pig feed possibilities of Queensland and Victoria are 
not similar, and eventually we may not closely follow Victoria, NeAV 
Zealand, and Great Britain in the type of pig selected to make the most 
of our pig-feeding possibilities. A Queensland packing house handling 
pig products in the mode of any of the big five of Chicago might quite 
conceivably revolutionize the demand and requirements of the Australian 
trade. We are experimenting with Zebu blood in our beef cattle industry 
and the Duroe- Jersey and Poland-China may help us too. Just as our 
grassland problems differ from those of temperate climes so also our 
materials for pig feeding need not slavishly adhere to those found 
successful in temperate regions. Most of our bacon and ham is consigned 
chiefly to the Paeifle Islands and to the East, a trade not unfavourable 
or unfamiliar with pig products of the United States of America. 


The pig figures for Queensland are as follows: — 
Year ended 31st December. 

1860 

1890 

1900 

1910 

1914 

1920 

1921 

1922 

1923 

1924 

1925 

1926 

1927 

1928 

1929 ; 

1930 

1931 

1932 

1933 

1934 '. 


Pigs. 

7,147 

96,836 

122,187 

152,212 

166,638 

104,370 

145,083 

160,617 

132,243 

156,163 

199,598 

183,662 

191,947 

215^764 

236,037 

217,528 

222,686 

213,249 

217,448 

269,873 


These figures show that the trend is up although irregular. Irregu- 
larities, as usual, are a reflex of market and seasonal conditions. When 
Queensland had 270,000 pigs — 1934 figures — New South Wales had 
398,000. "With the expansion possible in Queensland dairying and the 
possibilities of pig production on American lines, there is a reasonable 
prospect of Queensland being the important pig-producing State of 
Australia. 


“ ABC of Queensland Statistics, page 172. 
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C. MARKETS. 

Tile opening up of something approaching the 1913 situation, when 
international markets were relatively free, might produce a degree of 
prosperity in the Commonwealth which would enable migration to be 
resumed in a thoroughly satisfactory way to all concerned. Continental 
markets which were competitors for Australian exports are virtually 
closed. Self-sufficiency has obtained such a hold in so many continental 
political systems that a rapid expansion of Australia’s exports to the 
old markets hardly looks likely. An old idea of each country producing 
that for which it was best fitted had some basis in reality in 1913, but 
now seems unlikely as an objective of international policy within tlie 
near future. Such an organisation of production necessarily must take 
cognisance of living standards to which nations have attained; a 
tolerant, scientific attitude in discussions of a matter of such importance 
and complexity is basic, but impossible now to obtain. 

The British market has been and is the most important factor in 
Australian exports; for instance, the United Kingdom took 90-5 per 
cent.^^ of the total shipments of Australian beef in 1934-35; it took 
98 per cent.’® of the frozen mutton and lamb, and 35 per cent, of wool 
in 1935-36’® (computed from figures) ; 54 per cent, of wheat in 1934®“ 
(computed from figures) ; 94 per cent, of sugar in 1935®’ (computed 
from figures) ; 94 per cent, of wine;®® 64 per cent, of the raisins and 
currants for 1934-35 65 per cent, of the exported cotton ;®’ 93 per cent, 
of the Queensland butter, cheese, and milk;®’ 99 per cent, of the eggs 
expoited from Queensland®’ (computed from figures). 


Nutrition Councils and Committees have been established in 
Australia with a view to improving the human dietary. A Committee 
of the League of Nations has drawn attention to the importane.e of 
certain articles and their products in the diet. A greater amount of 
attention is being given to nutrition in jouxmals and newspapers than 
at any previous time. The publicity with regard to sounder methods of 
selecting foodstuffs is increasing, and it would appear that a continue u.s 
and progi-essive effort will be made to cause the foodstuffs and their 
amoruits eaten to coincide approximately with i*eeommendatioiis based 
on our nutritional knowledge. This factor will certainly increase the 
demand for milk, fresh fruits, and green vegetables within the Common- 
wealth. but increased demand is much less certain in the case of butter 
since Australia is already, consuming 31 lb. per head as against 25 lb. 
in the ease of the United Kingdon, a colder country. In the case of 
cheese, however, the United Kingdom consumes 9-5 lb. per annum whereas 
the Australian consumption is 3-5 lb. per annum. The New Zealand figure 
for cheese is 4 a Ih. greater than ours, but their butter consumption is 
40 lb. per head. It would appear that the Australian consumption of 
cheese could be quite easily increased, both on the basis of present 
consumption and nutritional desirability. Cheese is generally the dairy 
pioneer’s marketable product. Ten or twelve suppliers reasonably close 
together can keep a cheese factory going, but many times this number 


” O.Y.B. of C. of A., 1936’ 
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are required for a modern butter factory. The production of cheese in 
Queensland in 1934-35 was 12,200,000 Ib.^^ and the net Australian 
exports for the same year were 16,750,000 lb.‘^^ With 6,500,000 people 
in the Commonwealth and an increase in cheese consumption from 
S~l lb. per head to 7 lb. per head (still well under the United Kingdom 
figure) the amount of cheese exported in 1934-35 would be required for 
Australian consumption. The figure of 16,750,000 lb. of exported cheese 
is the highest figure in the last five financial years, ending 1935-36. 

The quantity of milk recommended for consumption in a well- 
balanced diet is much in excess of that now used per head ; the approxi- 
mation of the quantity used to the figure recommended would greatly 
increase the consumption of milk in the Commonwealth. These Austra- 
lian factors are somewhat (uicouragiiig from the point of view of the 
marketing of additional dairy produce, due to ap expansion of the 
Queensland dairying industry which, as previously remarked, seems to be 
a certain development. 

The market for wool has been considered to be threatened by 
substitution of products such as woolstra and lanital. The threat from 
woolstra, which is not a protein material like wool, may be less 
dangerous, from the point of view of quality, than that from lanital, 
which is produced from casein. It is estimated by Oxholt-Hove^'^ that 
30,000 tons of artificial casein wool wmiild be required to replace present 
Italian imports of wool. He estimates that this would require the 
milking of an additional 450,000 cows and that one of the problems 
would be the disposal of the butter produced, roughly the same amount, 
about 30,000 tons, of which only 1,000 tons would be required to meet 
the present Italian imports. 

With nations’ thoughts running towards self-sufficiency with regard 
to the materials for manufacturing industries, it is possi})ly not desirable 
that the price of wool should rise to a figure which will encourage greater 
efforts to produce a satisfactory suhstitute. Experience with regard to 
margarine and l)utter on the English market has ])een that there are 
certain critical prices for butter which must not be passed, otherwise 
butter sales rapidly decrease and the margarine sales increase. If 
international markets become freer than they are at present, a somewhat 
similar relationship between wool and wool substitutes miglit obtain. 
Wool substitutes which are protein in origin may not only hear a 
chemical family resemblance to wool but, with increasingly better methods 
of manufacture, may closely approximate its physical properties. 

The Ottawa agreement wutnessed an endeavour, amid the self- 
sufficiency efforts in countries which originally traded freely wuth Great 
Britain and other countries of the British Empire, to obtain a measure 
of self-sufficiency within the Empire itself by reciprocal trade relation- 
ships. Obviously many political beliefs and attitudes were cut across 
and, in the ease of Great Britain, i^adical changes w^ere made in fiscal 
policy. From some points of view the effort was late timed since 
preferential trade in Australia was initiated in the early Federal years. 
Recognizing that Britain has very large capital interests in non-Empire 
countries like the Argentine, and the closeness of these countries as a 
factor in the necessary protection of trade routes during war, it still 
remains somewhat more than desirable that inter-Empire trade should 
be encouraged until such time as a return to freer trade relationships 
becomes feasible. 

--O.Y.B. of 0. of A., 1936, page 712. 

^ O.Y.B. of C. of A., 1936, page 713. 

Hansen Dairy Bulletin — Oet., 1936. 
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Markets are largely a matter of business relationsliips when 
iiuinterfered with by political considerations. Political considerations 
now, perhaps more than ever before, indicate the necessity for placing 
Australian trade where possible within the Empire, but Australia cannot 
afford to weaken herself as an Empire unit by neglecting the development 
of markets which strengthen her economic position nor (jau she afford 
rashly to offend nations Avhose decisions in the Pacific may be critical 
for the Commonwealth. Markets and migration obviomsiy are inter- 
dependent. The prosperity which increasing demand for Australian 
goods would occasion wmiild bring migration in its train. 

D. AGRICULTUEE, MIGRATION, AND MARKETS. 

Consideration of the three factors and their inter-rolationships 
leads me to believe that, markets being available which will give a margin 
of profit to efficient farmers, deliberate, fully-planned migration to 
Queensland can be encouraged with benefit to the State. It is funda- 
mental to realise' that this required margin of profit can come in two 
ways of which there is apt to be emphasis only on the first, that is, higher 
prices for products. The other is nationally even more important — 
lower production costs. It does not follow that a lower production cost 
will reduce the standard of living on a farm. 

The profit margin is the essential feature. Reducing tlic cost of 
production by better farming also makes for more interesting farming, 
which keeps young men of initiative and 1)usiness al)ility on the land. 

it is apparently not [)Ossible iimhn.* present (Muiditions to hirm or 
graze hundreds of thousands of acres of country along the Queensland 
coast, ])ut I feel sure that, given the necessary research, and experi- 
mental work, solutions can he found to tlu^ problems wliich prcsvimt 
settlement of much of this land now. Of these problems the greatest is 
the grasslands problem. Pasture surveys, the investigation of species 
and varieties of grasses and of legumes, their combination to produce 
sub-tropical and tropical pastures, and the determination of methods of 
management of such pastures which will give maximum paying produc- 
tion and enable settlement on areas now unused — these phases must 
be investigated. The continuation of suitable grassland management 
will convert many second class grazing areas into first class ones. 

Fodder conservation in Queensland has only begun. Conservation 
of grassland products (by the simplest possible methods available for 
areas with moist conditions during the harvest period) should be 
adopted: ensiling in '‘trenches’' costs little in capital and liarvest time 
labour. 'Successful migration necessitates that gi^assland research 
bears in its personnel and the money devoted to its activities a close 
relationship to the value of Queensland’s grasslands products, and 
their obviously even greater future. In 1934 the production of the 
dairying industry was £5,950,000 and the pastoral industry £14,600,000, 
a total of over £20,000,000, of which the bulk was from grassland 
products. Tlie production of the agricultural industry in the narrow 
sense, grain, crops, green forage, hay and straw, sugar-cane, fruit, and 
all other agricultural products was £11,906,000.^^ Had there been as much 
attention and money devoted in research and experimentation to the 
problem of grasslands as there were to all crops in the ordinary sense, 
the provision for grasslands would still he below that, which could be 

ABC of Queensland Statistics, 1936, i)age 188. 
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justified by consideration of tlie State’s interests. Tliis is more than 
ever the ease if the State’s financial basis is considered to rest on its 
ex[)orts, since 1934-35 export values were as follows: — 

£ 

Butter 3,676,486 

Hides and Skins, including furred . . 211,908 

Meat — 

Bacon, ham, and pork . , . . . . 288,244 

Frozen beef 2,040,770 

Other 506,601 

Tallow 231,898 

Wool — 

Greasy . . . . . . . . . / 6,047,655 

Scoured 1,322,278 ‘ : 

Mainly Grassland Products . . £14,326,278 

Crop products — 

Sugar 2,178,536 

Wheat 102 

Crop products . . . . . . £2,178,638 

These are the only items given as principal ones relating to crops.®** 

In connection wth the planning of migration, may I quote these 
words of the Rt. Hon. Sir Leslie Wilson: — 

am one of those who feel that there is much that 
can and will be done in this State of Queensland, if all 
give to the work of development, the determination to 
undertake a task which means so much for the future, not 
only of this State and Continent, but of the British Empire. 

^‘One word more. Let us not forget how young we 
are, and the old Latin motto: Let us Giasten slowly,’ and lay 
our foundations well.”®^ • 

I have mentioned many possibilities and lines of action to eiivsure 
the success of migration, but the first basic step in a sound scheme appears 
to me to be thoroughly well endowed and staffed grassland research 
for our sub-tropical and tropical areas. 

The activities in connection with the grasslands would be almost 
in the w-ords of Professor Wadham — 

Learning how to develop the poor soil types cheaply and 
effectively; and 

(b) Increasing the intensity of production of the better soils.”®** 

A method of approach, although a subsidiary one, is the procedure 
adopted in connection with New Zealand prison farms at Hautu and 
Rangipo. These farms had numbers of prisoners placed on them who 

of Queensland Statistics, 1936, page 213. 

Tlie Eight Honourable Sir Leslie Wilson Queensland Assets an address to 
this Society 12-10-1936. 

-«S. M. Wadham — Australian Absorptive Capacity— -The Primary Industries, 
Australian Institute of Political Science, Canberra, 1937. 
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erected tkeir own buildings, cleared tbe manuka, and established (Hautu) 
or were establishing (Rangipo) pastures on pumice lands previously- 
regarded as entirely valueless. The older farm (about 700 acres) will 
probably be divided up into a number of farms and leased to settlers, 
A method of exploratory prison farms using the labour to clear areas 
of country at present not producing and, in collaboration with the grass- 
lands research people, finding the methods of producing a maximum 
return from pastures, is one that has possibilities. The fitness and 
expediency of such farms being settled by persons wliow^ scmteiK'os have 
expired might not be lost sight of. 

The type of migrant who will meet with the most success avS an 
apdcultiiral settler is the young man ambitious to make a home for 
himself out of the bush and who has had sufficient training to carry out 
the work of clearing, fencing, and routine dairy farming operations. 
The comparative failin;e of some closer settlement schemes, group settle- 
ments, and soldiers' settlements has been due to poor, unsatisfactory 
preliminary surveys of the problems to be met, exaggerated land values, 
and areas unsuited to the type of production to be undertaken, 

A perusal of the rainfall map of Queensland shows a v(u.y larg(? 
area of country with more than 30 inches of rainfall. The incidence ol‘ 
this rainfall is mainly a summer one, and the settlement of this country 
in a much closer and somewliat new way seems to l)e a certainty. The 
industries which will make this possible are dairying, ])ig raising, a 
British and cross-bred sheep industry, and baby beef raising. For the 
success of all of these, it is repeated that it is necessary to (letcumiau' 
grasslands mixtures and nianagenienls which will justify th(^ expendituri' 
involved in clearip^^i' and bmcing the areas, providing and sowing tin* 
grasslands mixtures, and the provision of -fertilizicrs as the rcsearidi 
work will indicate to he necessary. As to the number of migrants that 
this area of Queensland can absorb there is no telling, but providiMl 
that the basic grasslands work is undertaken at once and in sufficdcnl 
volume, subsequent settlement will take place on a, surer and hss (*ustly 
basis than has characterised other development schemes in the Common- 
wealth. 
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Euryphyllum : A New Genus of Permian 
Zaphrentoid Rugose Corals. 

By Dorothy Hill, Ph.D., Associate of Newnham College, Cambridge. 

(Plate 1.) 

{Tabled before the Boy at l^ocieiy of Queensland, 31^^ May, 1937.) 

This paper describes the type species and gives the distribution of 
a new genus of Permian zaphrentoid Pugose corals. It briefly defines 
five morphological groups of zaphrentoid genera from Devonian, Carboni- 
ferous and Permian strata. 

Rugose corals may in general be divided into two types, those with 
dissepiments, and those wdthoiit. Those with dissepiments seem to 
have arisen from those without, either directly, or through other dissepi- 
mented forms. Usually they quickly become compound and inhabit the 
reefs. No ease is known where a form without dissepiments has evolved 
from one with. Those without dissepiments are nearly always solitary, 
and they can exist in more diverse conditions than their descendants with 
dissepiments. Tliey may give rise to series of non-dissepimented forms 
also. Thus we must look amongst them for the root-stock or stocks of 
the Rugosa, and the study of phytogeny in Rugosa resolves itself into 
an endeavour to recognise any such root-stocks, and tiie series of forms, 
with or without dissepiments, evolved from them. Their characters 
have usually been summarised by the adjectives streptelasmoid and 
zaphrentoid, which imply a eorallum in which all development is at a 
primitive stage. Thus it is solitary; the arrangement of the septa is 
still pinnate, dependent on the septal insertion, the cardinal and alar 
fossulae being very obvious ; major septa extend to the axis ; minor septa 
are very short, and dissepiments are not developed ; tabulae are complete, 
and dilatation of the skeletal tissue may be great. 

A survey of the Rugosa showvs a large number of such genera, and 
parts of the evolutional history of some of them are known. As 
examples of the evolution of forms with dissepiments from forms without, 
we may cite the Silurian Phaulactis, shown by Ryder (1926) to be 
evolved from Pycnactis, the Devonian HeliopJiyllum, which can be shown 
to be evolved from ZapJirentis phrygia, and the Carboniferous Caninm 
with dissepiments, shown by Salee (1910), following the work^ of 
Carruthers (1908), to be evolved from the non-dissepimented Ganinia 
cormicopiee. The classic example of an evolutional series of forms without 
dissepiments is that proved in the Lower Carboniferous by Carruthers 
(1910), Zaphrentis delaneo%ii leading to tachylasmoid and amplexoid 
forms. 

In the Devonian, Carboniferous, and Permian, we may distinguish 
at least five morphological groups of zaphrentoid corals. The morphology 
of each of the genera in a group is remarkably similar. Some or ail 
may form a related series, or be homeomorphs, or some of the names may 
be synonjunous, but speculations on their relations seem profitless in 
the present state of our ignorance, and in this paper I wish only to draw 
attention to the groups. Grabau (1922 and 1928) has studied many of 
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the zaphrentoid corals, and has arranged them in different groups from 
those which I suggest. He has given his groups the status of families, 
and Ms works should be consulted for this alternative treatment. 

(1) All the septa unite to form a wall around the fossula, which 
is on the concave side of the eorallum; e.g., the Lower Carboniferous 
Zaphrentis delaneoui of Europe (Carruthers, 1908, p. 63), Hapsiphyllmn 
Simpson (1900, p. 203) of America, and Cypellophyllum Tolmatchaff 
(1933, p. 287) of Russia. 



EXPLANATION TO TEXT PIQUEBS. 

Text-figures 1-17. 

1 . Zaphrentis delaneom (after Carruthers), 2. Eapsiphyllum (after Simpson), 
o. Menophyllmi (from Edwards 'and Haime), 4. Zaphrentis honincU (after 
Carruthers). 5. Homalopliyllum calceolum (after Grove). 6. Stereolasma (after 
Brown). 7. Lopholasma (after Simpson). 8. Metriophyllum (Sedgwick Museum 
A8477f). .Zaphrentis omaliusi (after Carruthers). 10. Densyphyllum Thomson 
Dybowski (after Vaughan). 11. Disophyllum (after Tolmatehoft) . 12. 

Zaphrentis costata (McCoy) (from the lectotype, S.M.A. 2392b). 13. Lophooarino- 
phyUum, yoxnig stage (after Grabau). 14. MeniscophylluM (after Simpson). 15. 
AUotro'piophyUi^^ (after Grabau). 16- Triplophyllum (after Simpson). 17. 
Zaphrentis enMsMlleni group (after Thomson), a, alar septum; c. cardinal septum; 
ctf counter septum. In all figures the cardinal fossula is at the bottom. 
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(2) All tlie septa unite to form a wall round the fossula, whieli is 
'On the convex side of the eorallum. This is seen in the Devonian 
Menophyllum Edwards and Haime (1851, p. 318) and the Lower Carbo- 
niferous Z. honinchi of Europe (Carruthers, 1908, p. 67), and in 
Homalopliyllum calceolum of America (Grove 1935, p. 354) . 

(3) All the septa unite at the axis, the cardinal fossula is on the 
convex side of the eorallum, and a false counter fossula appears. 
Examples are the Devonian Stcreolasma Simpson (1900, p. 205) and 
Lopholasma Simpson (1900, p. 206) of America, and MetriophylUm 
Edwards and Haime (1851, p. 306) of Europe, the Lower Carboniferous 
Zaplirentis omaliusi (see Carruthers, 1908, p. 25), FasciculopJiylkim 
Thomson (1883, p. 448) [~ Densypliyllum Thomson (1883, p, 445) non 
Dybowski, and Centrocelkdosnm Thomson (1883,. p. 452) ] and 
Disopliylhim Tolmaehoff (1931, p. 341) of Europe, apd Lopholasma of 
Asia (Grabau 1922, p. 43), and the Permian Lophocarinophyllum 
Grabau (1922, p. 46) of Asia. 

(4) Only the septa of the counter quadrants and the alar septa 
unite, forming a crescentic group; the fossula is on the concave side 
and the remaining septa are amplexoid e.g., the Lower Carboniferous 
Meniscophyllum Simpson (1900, p. 199) of America and Allotropio- 
phyllum Grabau (1928’, p. 130), which occurs in the Lower Carboniferous 
of Europe and the Upper Carboniferous and Permian of Asia. 

(5) The septa are arranged as in Group 1, but do not form a coiu- 
plete wall round the fossula because they are slightly amplexoid; e.g., 
the Devonian and Carboniferous Triplophyllum of America (Grove, 
1935, p. 339) and the Zaphrentis enniskilleni group of Europe and 
America (Lewis, 1935, p. 125). 

The new" Permian genus described below has the morphology of 
Group 1; it differs from Cypdlophyllum and Zaphrentis delaneoui 
(which are possible synonymous), in having more septa, a characteristic 
dilatation of the tissue, and a narrower fossula expanded at the axis, 
and from Hapsiphyllum in the shortness of the minor septa. 

Genus Enryphyllnm nov.^ 

Genotype: Enryphyllwn reidi sp. nov., here described, from the 
Permian of Queensland. 

Diagnosis. — Simple, turbinate to ceratoid Rugose Corals, erect except 
at the tip, which is turned aside ; with well-marked interseptal ridges, and 
typically an oblique calical floor. The major septa, which are never 
carinate or serrate, extend to the axis and are pinnately grouped about 
a long closed cardinal fossula, bisected by a long cardinal septum on 
the concave side of the eorallum; alar fossulm are present. The septa 
are dilated, and flrst are laterally contiguous throughout, but during 
ontogeny dilatation decreases in a widening zone midway between the 
periphery and the axis, leaving a wide peripheral stereozone, and an 

^It is possible that Septaphylhim Clark (Geol. Mag., 1924, p. 416) and 
CaenopJiyllum Clark (Geol. Mag., 1926, p. 86) have been misinterpreted, and that 
they are members of this group. 

“ Owing to delay in the publication of this paper, the genus Euryphyllum dates 
from the diagnosis given on p. 150 in Hill,. D., 1937 (April), ^'Type Specimens of 
Palaeozoic Corals from New South Wales in W. B. darkens Pirst Collection, and in 
the Strzelecki Collection, ^ ^ Ge\ol. Mag. Lond., LXXIV., 145-153, 9 text-figs., while 
other species of the genus are described in Hill, B., 1937 (June), ^'The Permian 
Corals of Western Australia,'' J. Eoy. Soc. West. Aust., XXIII., 43-63, 11 text-figs, 

1 pi. 
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axial structure formed by the conjoined dilated axial ends of the septa. 
Very short minor septa appear late, and remain buried in the stereozone. 
Tabulse are distant, usually dilated, complete or incomplete, and there 
are no dissepiments. 

Distrihition.—Spedes other than the genotype are distributed as 
follows : — 

Stromioclesf^^ australis McCoy (1847, p. 227, pi. xi., tig. 9,, 
Sedgwick Museum No. A8002, from the calcareous | P(u*nuan] 
Upper Marine shale of Wagamee, lllawarra District, New 
South Wales) ; doubtfully included in the genus, 

Zaphrentis sp, c.f. Gregoryma^^ (Trechmann, 1917, p. 61, pi. iv., 
fig. 7, from the Permo-CarboniCero\is Maiiai jyuuestone ot* 
New Zealand). 

StereolosM^^ minus Soehkine (1925, pi. i., figs. 6, Ga) in the 
Artinsman (Low^er Permian) of the Western Urals. 

Some of the Zafyhrentis spp. described by Koker, 1924, pp, 6-11, 
from the Permian of Timor, probably belong here. ^ 

Eiiryphyllum sp. nov, from the Permian of Fossil (Tiff, Irwin 
Eiver, Victoria District, Western Australia. 

Eurypliylhtm sp. nov. from the Permian Callytharra Limestone- 
of Creek half a mile west of Callytliarra Springs, Wooramel'^ 
River, W.A. 

My statement that Enrypliyllum is a Permian genus rests on its 
occurrence in the Artinskian of the Western Urals, and with a coral 
fauna in Western Australia whose age 1 am showing elsewhere^ to he 
Permian. 

Euryphyllum reidi sp. nov. 

Eoloiype . — Specimen F3243 in the University of Qm'enslaud Collec- 
tion from the [Permian] Upper Dilly Stage of Ca1)l)age Ort'ek, S[)ring- 
sure District. 

Horizons and Localities of Other Specimens, from various Permian 
Localities in Queensland are : L238, U. of Q. collection, Dilly A Horizon, 
Consuelo Creek, miles above the junction with Cattle Creek, Spring- 
sure District. F3245, U. of Q. coll., Produchts bed miles N.W. of 
Consuelo Homestead, Springsure District. L236, Somerton (Springsure 
District). 14, J. H. Reid collection, Peawaddy Creek, Springsure 
District 22-26, J.H.R. coll., Little Gorge Creek, Springsure District. 
31-32, J.H.R. coll., Fifteen-mile Swamp. 33-35, J.H.R. coll., Jabores 
Dam. 11-13 J.H.R. coll., Mt. Bora, 30 miles S.S.W. of St. Lawrence. 
L229, U. of Q. coil, Castle Creek, Theodore. 

Diagnosis. — Euryphyllum with oblique calice ; the peripheral stereo- 
zone is irregular and very wide, and septal dilatation does not decrease 
till very late. ^ 

Description . — The eorallnm is simple, trochoid, almost erect save 
for a short apical part which is turned aside, and regularly expanding. 
The smallest corallum attained a diameter of 10mm, in a height of 
20 mm. The largest corallum, incomplete, had a calical diameter of 
30 mm. In none of the specimens is the steeply sloping calical platform 
preserved unbroken, but the calice was- probably nearly half as deep as 
the corallum was tall. The floor of the calice is vei^y oblique ; it shows a 
deep cardinal fossula on the shorter side of the corallum, and a shallow 
trough between the platform and the wide axial boss formed by the 


Journ. Roy. Soc. W.A., 1937. 
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€onjoiiied axial ends of the septa. The epitheca shows well-marked 
longitudinal ridges and grooves, the number of grooves indicating that 
minor septa were potential from the beginning. Growth annulation and 
growth swellings are pronounced. 

Usually only major septa can be seen in transverse section, and they 
vary in number between 34 and 48, the average being 40. The septa 
are dilated throughout, with plane sides, and, as far as can be ascertained, 
a smooth upper edge. They may be laterally contiguous throughout, 
but typically dilatation decreases slightly towards the top of the 
corallum, in a gradually widening zone midway between the axis and 
the periphery, leaving a very wide if somewhat irregular peripheral 
stereozoiie, and an axial structure which consists of the conjoined and 
dilated axial ends of the septa. The axial ends of the septa are arranged 
about the cardinal and alar fossulas, and the axis of the corallum is 
excentric on the counter side. All three fossul^B are typically widest at 
their axial ends. The cardinal septum usually extends to the axis, 
bisecting the cardinal fossula. Usually the tissue of the dilated septa 
shows growth lamination very plainly. The lamination is to be seen 
at right angles to the direction of the fibres, when, rarely, the latter 
can be distinguished. In some specimens the tissue has split along the 
division^ planes between the growth laminae. The median dark line 
of the septum is usually very distinct. In transverse section the growth 
laminae of two neighbouring septa are continuous in the stereozone, 
where they form an arch, and are parallel to the median dark line in 
the middle parts of the septum. 

The tabulae are rarely seen, owing to the excessive dilatation of 
the septa. They are complete or incomplete, and dilated, and are steeply 
inclined downwards from the excentric axis to the periphery. 

Bemarlts. — The specimens from Castle Creek, Theodore, and from 
Jabores Dam are larger than the others, having an average height 
of 40 mm., with a shorter calical diameter of 20 mm., and a longer 
calical diameter of 25 mm. One specimen, J.H.E. 23, from Little Gorge 
Creek, Springsure District, shows a much greater decrease in dilatation 
than the others, and in transverse section it has a regular peripheral 
stereozone, septa very thin in their middle course, and an axial structure, 
as in Enrifpliylhmi sp. nov. from the Irwin River of Western Australia. 
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EXPLANATION TO PLATE 1. 

EurypUyllum reidi gen. et sp. nov. from the Permian of Queensland. 

All figures except figs. 1 and 12^ x 2 diameters. 

Pig. 1. Paratype, Upper Billy Stage, Cabbage Ok., Springsure District. Natural 
size. F32l4. University of Queensland collection. 

Pig. 2. Holotype P3243, U. of Q. collection. Transverse section. 

Pig. 3. The same. Vertical section along the line AB in fig. 2. 

Pig. 4. J.H.B. collection No. 22. Transverse section. Shows growth lamination 
(g.l.) in the septa, and the median dark line. Little Gorge Creek, 
Springsnre District. 

Pig, 5. The same. Vertical section. 

Pig. 6. J.H.B. 23. ^ Transverse section. Shows, with fig. 7, an unusual degree of 
decrease in the dilatation (sec p. 27). Little Gorge Creek, Springsure 
District. 

Pig. 7. The same. Vertical section along line AB in fig. 6. 

Pig. 8. P3245, U. of Q, collection. Transverse section. The fossula is completely 
filled by the dilatation of the septa.. Productus Bed (Lower Bowen),. 
14 miles N.W. of Consuelo Homestead, Springsure District. 

Pig. 9. The same. Vertical section along line AB in fig. 8. 

Pig. 10. P3246, U. of Q. Transverse section. Castle Gk., Theodore. 

Pig, 11. The same. Vertical section along the line AB in fig. 10. ‘ 

Pig. 12. P3247, U. of Q. Natural size. Castle Ck., Theodore 
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ABSTRACT. 

The bacterial cause of a taint in ribs of bacon is identifietl 
as an obligate halophile to which the designation Vibrio 
costicolus (n.sp.) is accorded. A description of the saline 
relations of this organism as well as of a second obligate haio- 
phile, Vibrio lialonitrijicans (n.sp.), isolated from curing brines, 
is given; and methods of control of taint based both on the 
saline relation of the causal organism and on regulation of an 
oxygenated metabolism in the rib by means of nitrate. It is 
believed that the implied dependence of production of malodour 
by a bacterium on the oxidation-reduction potential of the 
medium has not hitherto been drawn attention to. Study of 
these halophiles focuses attention on the function of salinity 
of curing media in regulating adaptation of potential halo- 
philes from non-saline environments and infection by them. 

R.S. — 
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1. THE STATUS OF THE HALOPHILE. 

Involvement of an halophilic vibrio as causal a^ent in taint of ribs 
of certain Australian bacon adds an instance of technical damage by a 
salt preferent organism to those already exemplified in the reddening of 
salted fish (Harrison and Kennedy, 1922; Petter, 1931; Cloake, 1923)/ 
the “red-heat” of salt-cured hides (Lochhead, 1934; Lloyd, Marriott, 
and Eobertson, 1929)," and a fermentation of pickled olives (Estey, 
1930).^ The taint, distinguished from deep-seated taint of cured meats 
by oceiirrenee in a surface albeit special structure, affords an apparently 
rare example of spoilage initiated through pickle and thereby an 
extreme illustration of the observation of Horowitz-Wlassowa (1931) 
that the tiora of the curing medium may be in part detrimental. Tlie 
art of curing in its micro-organic relation is, indeed, the maintenance 
of an enviromneiit to discourage the harmful and favour the heneiieial 
factors. 

The derivation of tlie liiicro-tiora of the concentrated saline solutions 
employed in curing practice, whether autochthonous or adaptations of 
bacterial forms common in non-saline habitats, is comprehended in the 
broader issue of the nature and origin of lialophiles. According to 
Hottinger (1911) some bacteria become aecusfomed to salt and may grow 
well in heavy brine. Le Fevre and Round (1919) ([uestioned whether 
obligate lialophiles may not be '‘common saprophytes which by growth 
in salt solution have developed mutants which demand salt for their 
growth.’' van Kiel (1931), dealing with the definiteness of species 
adapted to high salt concentration, quoted the work of Baars in genus 
Vibrio^ and the latter’s opinion that differing environments are without 
significance in diagnosis of species. He cited also the investigations of 
Haag, of Oesterle, and of Stahl on the variability of Bacillus mycoides 
which showed that under highly saline conditions a common soil 
baeteriiini can develop forms resembling in several respects bacteria 
isolated from natural brines, van Niel then eonelucled that “it would 
not be surprising if further studies on dialophilie’ organisms show that 
they are nothing but growth forms of ordinary soil bacteiia.” Kluyver 
and Baars (1931), on demonstrating the intereonvertibility of non- 
halopliilie Vibrio {Microspirum) desulpkiir leans (Beijerinck) and halo- 
pliilie Yiby^io {Microspirmi) aestuarii (van Delden) by gradual 
alteration of the salinity of the medium, suggested derivation from a 
summon parent pluripotent organism and specific identity of the non- 
halophilic and halophilic forms. 

Klu}wer and Baars (1931) have propounded the doctrine of “physio- 
logical artefacts ’ ’ by which it is held that halophilism is developed by the 
conditions of artificial culture in saline media from a prepotency latent 

^ Serratia (Pseudomonas) salinaria (Harrison and Kennedy). 

Paeterium halohium (Petter), probably Serratim in the American classification. 

Sardma morrlmw, Klebalin (Petter). 

Mhodococeibs (Cloake). 

" Sermtia cutirubra (Loebkead). 

Sarmm sp. (Lloyd, Marriott and Eobertson) . 

^ Saocliaramyces sp. (Estey). 

*Br. W. S. Stnrges (private communication) writes: 

bave rarely encountered (in curing brines) anything we could 
consider a spoilage organism. ' ^ 
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in the Iiabitant of the saltless environment. The anticipations of van Niei 
and others that the halophile is evolved by adaptation from the common 
non-saline form thus find embodiment. Kluyver and Baars, indeed^ 
have adduced evidence that the halophilic habit tends to be fixed by 
continued saline culture. Hof (1935) has latterly shown that adaptation 
may be immediate, obligate, and irreversible for certain strains trans- 
ferred from natural non-saline environments to highly saline culture 
media. She has demonstrated, further, that power of adaptation to 
saline growth is confined to bacteria in natural habitats and is lost by 
these on artificial non-saline culture; that capacity for adaptation is 
apparently graduated for strains of the one organism to various concen- 
trations of salt ; and is lacking in certain type bacteria. 

In regard to the specific distinetion of halophilic from non-halopliilic 
forms Hof expresses the view that bacterial variations (in salt prefer- 
ence) should be considered as functional phenomena comparable with 
those occurring in the individual existence of the higher organisms.'' 
She cites in support of this opinion the dictum of van Loghem that the 
clone rather than the bacterial individuum should ])e considered the 
entity. 

^ Prior, however, to the modern denial to the halophile of a specific 
entity entailed by the halophilic property Sturges and Heideman 
(1923-4), from the number, diversity, and special cliaraeters of isolations 
of halophilic bacteria from curing brines, had advocated formulation in 
systems of classification of new genera and species and of tribe Halo- 
philem to include them. Nor is it apparent, halophilic character apart, 
that separate specific identity should be withheld from the obligate 
halophiles here described. They possess no counterpart in the sum of 
biological characters presented in established classification by described 
soil and water forms of genns Vibrio with which tlu^v 3 nav be judged 
kin (Table 1). 

There is proposed, therefore, for the etiological factor in taint of 
rib bones of bacon, from which isolation wms primarily effected, the 
designation Vibrio cosHeohis, The second vibrio, isolated in course, is 
apparently closely kin to species isolated by Sturges and Heideman 
(1923-4) from curing brines, differing in property of slowly liquefying 
gelatin. Its prominent property of active nitrite formation from nitrate 
and its obligatory halophile character suggest for it the specific naming 
lialonitrificans. 


2. DESCRIPTIVE, 


Detailed examination of isolations from the following sources served 
to determine the specific characters of Vibrio costicoluSj namely: — 


Prom ribs of bacon cured at 
factory 0. 

Prom tank brines, factory 0. 

Prom ribs of bacon cured at 
factory P. 

Prom ribs of bacon cured at 
factory W, 


Isolations 0 11, 0 13, 0 34^ 
O 35. 

Isolations OB 1, OB 3, OB 5. 
Isolations P 1, P 3, P 4, P 6, 

Isolation "W. 
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Strain Variatwi . — Evidence of strain variation was observed in 
isolations of Vibrio costioolus in the following particulars, namely; 
pellicle in broth absent to pronounced; an appreciably higher saline 
optimum for growth of isolations P. Of twelve isolations five — namely 
Oil, 0 34, OB 3, PC, and W. possessed the property of liquefying 
gelatin. These afford basis for differentiating Vibrio cosiicoliis var. 
liqmfaciens. 


TABLE I. 


Comparison of Characters of F. costicolus and V. halonitrificans with those 
of Established Species (Bergey et al. 1934). 



Gel Uq. 

Milli 

coag. 

Indol. 

Nitrate 

red. 

Dextrose. 

Acid. 

Gas. 

V. aquatiiis . . 





9 

9 

percolens . . 



__ 

— 

— 

— 

neocistes . . 


9 

? 






cycloeistes 


V 

9 


+ 



cuneata . . 

+ 

9 

? 






berolinensis 


— 

+ 

+ 

9 

V 

sehuylkiUiensis . . . . 

-j- 

•T 

+ 


9 

9 

danubicus , . . . 

-f 

+ i 

+ 

+ 

*? 

? 

COSTICOLUS . . . . 1 

T 




+ 

•4 


HALONITRIFICANSh . j 

'T j 



+ 

- 

- 


? = aot recorded by Bergey et al. 


A. Morphological and Physiological Characters op Vibrio costicoiiis 
and Vibrio costicolus Var. Hquefaciens. Halopliilic. 

(All media saline.) 

Curved rods, usually 2-0 to 4-0 by *5 micron. Occurs singly. Actively 
motile with single polar flagellum. Spores not formed. Young cultures 
show pronounced beaded staining; older coccoid and lenticular forms. 
Yariation in form in media of various salinity not marked. Gram 
negative. On agar slant growth abundant, filiform, transparent or 
translucent. Colonies glistening, convex, circular with entire edge, 
non-viscid, maximum diameter 2 mm. In broth pellicle formation varied 
from virtually absent to pronounced, whitish, non-coherent. Growth 
on potato moist, sparse, brownish layer. 

Gelatin not liquefied by some strains; some liquefied within two 
days at 32° G. (var. Uquefaciems). Milk not coagulated, growth minute 
or absent. 

Indol not produced. Nitrate reduced to nitrite. Hydrogen sulphide 
formed. Acetyl-methyl-earbinol not produced. Catalase formed. 

“Yariable with strain. 

® Description of Vibrio spp. (Sturges and Heideman, loe. cit.). Obligate or 
preferential balopbiles, gram negatiTe, comma or spiral forms, motile, non- 
spore forming. Gelatin not liquefied. Nitrate is reduced. Dextrose, lactose, 
and sucrose fermented only sHgbtly or not at all. Milk not coagulated.'^ 
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Dextrose, laevnlose, sucrose, mannose, mannite, and glycerin 
fermented with production of acid, but not gas. No action on galactose, 
lactose, maltose, rhainnose, raffinose, arabinose, xylose, sorbite, dextrin, 
starch, and salicin. 

Non-lipolytic. 

Aerobe, facultative anaerobe. Optimum temperature for growth 
SO to 35° C. ; limiting temperatures 2 and 42° C. Thermal death of 24 
hour culture in 10 per cent, saline broth in 10 minutes at 55° C. 
Limiting reactions for growth pH 5*2 and pH 9*8. Saline limits for 
growth 2 and 23 per cent. NaCl ; '^optimum 6 to 12 per cent. 

The vibrio makes good growth on peptone media. No growth w^as 
observed in dilute gelatin and casein broths, in diluted sterile blood 
serum, or with ammonium salts, asparagin, or urea as sources of nitrogen 
with or without added dextrose. Growth in pork infusion without 
peptone wurs sparse. 

The characters of Vibrio Ji al o nit rifi cans were studied in five isola- 
tions, two from tank brines of factory 0., and three from tank brines of 
factory Z. These showed little evidence of strain variation. 

B. krORPHOLOGICAL AND PhYSIO-LOGICAL CHARACTERS OF Vib 7 nO halo- 

mtrificans (N.Sp. ) Halopliilic. 

(All media saline.) 

Curved rods, usually 1*2 to 2-5 by *3 micron. Occur singly. Motile 
■with single polar fiagellum. Spores not formed. Stains somewhat faintly 
witli usual stains. No marked variation of form in media of various 
salinity. Gram negative. 

Colonies on peptone-agar light amber, glistening, convex, trans- 
parent, non-viseid, slightly spreading. Growth on potato moist, fairly 
abundant, whitish. 

Gelatin liquefied witliin seven days at 35° C.; at 20° C. shallow 
sii])erfieial liquefaction was evident in twenty days. i\Iilk not coagulated, 
gro-wth absent or slight. 

Indol not produced. Nitrate reduced to nitrite. Hydrogen sulphide 
not formed. Acetyl-methyl-carbinol not formed. Catalase negative. 

Dextrose, laevulose, galactose, lactose, maltose, sucrose, mannose, 
rhamnose, raffinose, sorbite, and glycerin not fermented. 

Non-lipolytic. 

Aerobe, obligate. There w^as no growTh of the organism either in 
plain or nitrate broth under the micro-aerohic condition imposed by a 
paraffin oil seal.® Optimum temperature for growdh 30 to 35° C, 
Tliere ivas slow growth at 4° C., inoculated agar slants showing visible 
colonies within fourteen days. Thermal death of 24-hoiir culture (6 per 
cent, saline broth) in ten minutes at 55° C. Saline limits for growth 
1 and 23 per cent. ; optimum gro-wtli at 4 to 6 per cent. NaCl. Limiting 
reactions for growTh pH 5*4 and pH 9*2. 

No physiological reaction was observed in guinea pigs or in mice 
into wdiieli these organisms w^ere injected in normal saline. 


’ Saline concentrations are expressed in grammes per 100 ml. 
«HaIl (1921). 
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3. EXPERIMENTAL. 

A. Methods. 

with rihn> 

irieis2ftdZ/ Safford and 

(Witte) broth or peptone-agar, made approprTately^saW ^ 

.v» .Mi.. p„o|i i. ihi. 

naphthylamine. *Hydrog°en ^uIpMde^bT^lead^afef snlphanilic acid-a- 
plug. Acetyl-methyl-cafbfnorby ihe naulfvfa^ ^ the cottonwool 

evolution of oxygen^ on flooding ^agt^SVTthSrh^^^^^^ 

brott (pH?“raTo^?imum‘saSn^ whiTl“‘'‘^ ^ P^P*one 

acid by marked acid change of bMm-thvm^ Wue^- ^ substr^e was added; 
Lipolysis, employing lard and eotton«^ppr/m*l ' frt of Durham tubes, 

to CoUins and Hammer^ "^^t^^seed oil, by the Nile blue sulphate test according^ 

Douglas^ correetioS^f or iutroducing Parsons and. 

by close turbity comSdson^^^^^^^ cultured determined 

^^iritional requirements of Vibrio broth In examination of the 

and Eupp were employed^®. ^ methods and media prescribed by Frazier 

B. The Saline Relations op Vibw cosUcolus and of Vibrio 
haloniinficaiis, 

usual saiiiRy75p"er^eSaCl)°^Sn^^^^^^^ 
aTproSmaLTyTto^fper^'enrS 

St 

however, for some days in water of as low vetumed viability, 

detail Of certam „t these "tTritSLtrntVaK' 

4 to Its. p“ftnf 

the ^line death point as at 24 to 25 per cent. NaCl. There was ^irviS 

“Stain Tech 6, 41 (1931). 

“Science 72, 1856, 195 (1930). 

“ Joum. Bact. 27, 487 (1934). 

“ Jonm. Bact. 12, 263 (1926)' 

“Joum. Bact. 16, 57 et seq. (1928) 
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TABLE 2. 

Tke Saline Survival of Vibrio costicolus. 


40-liour culture transferred to dilution approx. 10- to 20,000 per ml. 


i 

Viability.* 

i 

At Hours. 

At Days. 

i 


1 

24 

' 120 

240 

30 

40 

1 

60 

In water 











+ 

+ 

~ 









— 

~ 







1 p.c. NaCl 




+ 

-f 

+ ^ 




5 p.c. NaCl 




+ 






25 p.c. NaCl 75°C. 




+ 






25 p.c. NaCl — 







+ 



peptone 5°C- 










:27-5 p.c. NaCl — 








— 


peptone 5°C. 











♦ + indicates viable, — non-viable. 


TABLE 3. 

Tolerance of Vibrio costicolm for KNO 3 and NaNOg in Saline Peptone 

Broth.^^ 


KNO 3 , per cent. . . 

0 

•2 

•4 

l-O 




Growth 

100 

no 

90 

100 



. . 

NANO 2 , per cent. 

0 

•01 

•02 

•04 

•08 

•i 2 

*20 

Growth 

100 

100 

no 

100 

80 

70 

40 


TABLE 4. 


Concentration of Nitrite produced by growth of Vibrio costicolus in 10 
per cent. NaCl-Nitrate Broth (32-35 deg. C.). 


Present KNO3 per cent. . . 

•08 

•20 

•40 

10 

Formed EINO3 per cent. — 

48 hours 

•04 

•08 

•15 

•20 

96 hours 

•06 

•10 

•16 

•22 


C. Conditions affecting Production op Malodour by Vibrio costicolus 
IN Growth in Culture Media. 

A slight sourness only was developed by the vibrio in saline egg-pork 
medium (Rettger), and no odour in other saline cooked meat media, 
saline blood serum, saline pork broth containing no peptone, saline pork 
gelatin broth, or in a saline cooked bone medium consisting of one part 
ground cancellar tissue of rib and two parts water, either autoclaved or 
fractionally sterilised in flowing steam. Growth in all these media was, 
however, sparse or absent. 

*When placed under anaerobic conditions in saline peptone-agar or 
in saline peptone or nutrient broth, cultures of all strains of the organism 
developed a distinctly foetid odour, evident in culture jars and absorbed 
on cottonwool plugs. In aerobic culture production of malodour was 

Giowtli' in twenty-four Lours at 32-35 deg. 0. expressed comparatively witL 
growth in 10 per cent. NaCl peptone broth (100). 
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variable. With, pellicle forming strains PI and 034 in growth at 32-35' 
deg. C- in S to 12 per cent, saline peptone broth held in 100 ml. bulk 
in globular boiling flasks so as to expose a free surface of 50 sq. cm., 
the incubator was strongly permeated within forty hours, and the odour 
of the medium remained distinctly foetid till the fourth or fifth day ; 
thereafter it became mawkish rather than foetid. The quality of odour 
produced under the same conditions by the non-pellicle forming strain 
035 was at any time no more than mawkish. Eelatively well aerated 
in shallow layers, e.g., in 100 ml. bulk with free surface of 150 sq cm, 
the culture of “ any strain became no more than mawkish in odour.^® It 
was considered significant that the gradations of odour noted in these 
and subsequent experiments with culture media paralleled the odours 
observed about the ribs of affected bacon. 

The inter-related effects of temperature, salinity, and aeration on 
production of malodour by Vihi'io costkolus in a peptone medium are 
included later in the data of Table 5. 

The Effect of Nitrate . — It was early observed that presence of 
nitrate in culture media markedly restrained production of malodour by 
the vibrio. Parallel effect of nitrate in the rib was demonstrated by the 
following technique. Eib hones excised from chilled .pork sides and 
freed under as aseptic conditions as possible of adherent meat were 
pither (a) subjected to antiseptic treatment for some days by steeping 
in 60 per cent, alcohol and then pickled in changes of 10 per cent, saline ; 
or (5) pickled in saturated brine and the salinity finally adjusted by 
immersion in 10 per cent, brine. Transferred from pickle to sterile 
wide-mouthed bottles the bones were then incubated some days at 32-35 
deg. C., and any evidencing even slight malodour rejected. Covered 
with sterile 10 per cent. NaCl or sterile 10 per cent NaOl containing 
•5 to 1-0 per cent potassium nitrate, and infected therein by means of 
an active culture of the vibrio (strain 034), the bones were ultimately 
retransferred to sterile bottles and held singly in two series at 30-35 deg. 
C. for development of odour. At end of four to six days the bones of 
the nitrate series com paired with uninfected controls were virtually 
odourless ; the series pickled and infected in brine without nitrate were 
mawkish or foetid. Examination of all infected hones by smear or 
culture showed abundant presence of the vibrio as sole or predominant 
organism. 

To elucidate further the relation of foetidness to the factors of 
temperature, aeration, and salinity, and particularly to indicate the 
concentration of nitrate in the medium sufficient to avoid production of 
malodour, the following series of experiments was carried out. Freshly 
autoclaved peptone medium was held, generally at 30 to 35 deg. 0., in 
approximately 50 ml. bulk in containers chosen to afford varying free 
surface, and at varying salinity and nitrate content. Inoculated with 
active culture the media were frequently examined over a period of ten 
days following initially vigorous growth for quality of odour and 
condition of oxygenation as indicated by permanence or decolorisation 
of added methylene blue. Typical results are summarised in Table 5. 


In these and in all other experiments involving noting of odour the author 
observations were cheeked by two or more independent observers. 



INVESTIGATION OP A TAINT IN RIB BONES OP BACON. 


37 


TABLE 5. 


Correlation of Factors affecting Production by Vibrio costicolus of 
Malodour in Culture Media.* 


strain. 

Temp. °0. 

Ratio 

Suif/Vol. 

NaCl 

p.c. 

KNOa 

p.c. 

Odour. 1 

Meth. 

Blue. 

Pellicle 

17-25 

• : 1 

10 

0 

f 


0 34 




•08 

s.m. 






-16 

s 

zb 





•20 

0 

-H 

Pellicle 

30-35 

•33 : 1 

10 

•08 

f 



0 34 




-16 

f 






•20 

m/f. 

— 





•24 

s.m. 

— 





-30 

0 





15 

•16 

m. 

__ 





•20 

0 






•24 

0 

-f- 




20 

■16 

0 

■f 





•20 

0 


Pellicle 

30-35 

•66: 1 

10 

-08 

f. 



0 34 




•16 

f. 

__ 





•20 1 

s.m. 






•24 

0 

+ 

Pellicle 

30-35 

•33 : 1 Par. 

10 

0 

f. 



0 34 


t 


•08 

f. 

— 





•16 

m. 






•24 

0 

p 




20 

•08 

s. 

± 





•16 

0 

p 

Non -pellicle . . 

30-35 

•33 : 1 

10 

0 

f. 



0 35 




•08 

f/m. 

_ 





•16 

s.m. 

__ 





•20 

0 

p 

Non -pellicle . . 

30-35 

•66: 1 

10 

•08 

m. 



0 35 




•16 

s. 

p 





.20 

0 

p 


Notes— 

* Ratio surface/volume sq, cms./c. cms. 

t Par *= covered with layer of paraffia oil (2 cms.) to further reduce seration. 

Odour. 0 == DO odour. s. — sweetish. s.m. = slightly mawkish. 

Di. = mawkish. f. = foetid. 

Methylene BluA — = decolorised. + — not decolorised. 

D. The Identification op Vibrio costicolus as Causai. Organism op 
Taint op Rib Bones. 

Pronounced taint was observed in the product of a southern factory 
P. — where it was reported to have been of summer seasonal recurrence — 
shipped green to a northern Australian port knd there finished for 
market. Much of the bacon was merchantable only after removal of the 
rib plates. The concavity left by lifting the ribs was malodorous and 
the meat superficially tainted; but the taint speedily disappeared on 
exposure and was not afterwards manifested. Rib bones broken across 
emitted a mawkish or distinctly foetid odour. 

A milder manifestation of taint was subsequently revealed in bacon 
cured in a northern establishment 0., where it had been recurrent at 
summer seasons. The causal organism in both occurrences was found to 
be specifically identical. 
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Rib bones from a number of affected flitches, some strongly tainted 
and some less so, were freed of adherent meat, flamed, and broken across^ 
Smear preparations from the substance of several showed abundant 
prespce of a bacillus curved in form. Fragments or scrapings from 
the interior of the bones were inoculated on to nutrient pork-agar (-S- 
per cent. NaCl) and held both aerobically and anaerobically. Generally 
there developed a micro-coccus with fewer straight bacillary forms- 
Bmploying, however, a medium of peptone-agar with from 3 to 10 per 
cent. NaCl and inoculating from freshly exposed caneellar tissue there 
was obtained in the majority of cultures, both aerobic and anaerobic 
from tardy to vigorous growth of the “curved bacillus.” The organism 
was not recovered in culture from the meat surface of the concavities- 
.(eft by lifting the rib plates. 

Typical and well isolated colonies cultured from ribs were repeatedly 
subeultured on peptone-agar (10 to 15 per cent. NaCl), and the puritv 
of the isolated organi.sm assured. 


The bacillus was regularly isolated at all seasons from the ribs of 
many flitches, both tainted and apparently normal, product of affected 
factories. In 126 cultures of rib bones taken indiscriminately from bacon 
cured at factory 0. the presence of the vibrio was ascertained in 102 
mstanees. In course of the enquiry some twenty e.xaminations at all 
seasons, involving approximately 120 cultures, were made by the pi’oee- 
dure described for presence of the vibrio in ribs of bacon cured in seven 
establishments at which occurrence of “rib taint” had not been reported 
It was not discovered. It was, however, identified in a single examina- 
tion of ribs forwarded from a western factory W. but occurrence of taint 
tiiere was not admitted. 


_Tyj)ieal taint was reproduced in ribs of flitches by agency of the 
.vibrio in the following manner, utilising the principle of low nitrate 
content of cnrmg medium which appeared to be established by experi- 
production of malodour by the organism in artificial culture. 
At factory Z., at which it had been established by numerous examinations, 
of the product that infection by the organism did not normally occur, 
t iree lots of three each flitches were cured in brines containing respec- 
tively _-4, -8, and 1-6 per cent, of potassium nitrate after infection of 
the brines with -1 per cent, of an active culture of the organism (IsoL 
FI). At end of the usual curing procedure and period the flitches 
were soaked, dried, and smoked in the customary manner, and stored 
at summer temperature for fourteen days. The flitches cured in 4 
per cent._nitrate brine were then found to show strongly all the characters 
at the original affected meats. Many of the ribs were foetid or mawkish 
and the concavities beneath the ribs were more or less tainted The 
flitches from cure m -8 per cent, nitrate brine were but slightly affected, 
but mawkishness was noticed in some ribs. The flitches cured in 1-6 
brine were not tainted, but, in contrast to the normal 
product of the establishment they reproduced a typical sweetish odour 
about the rib region that had been a feature of slightly affected meat 
of the shipment from factory P. Three lots of flitches cured as controls 
in the same lange of brines uninfected with the bacillus were normal in 
odour. _ Twenty other flitches cured at factory Z. in infected brines 
eontainmg from 1-0 to 1-5 per cent, nitrate showed no pronounced taint, 
but there was apparent a slight mawkishness in a few ribs of the lower 

SS f of sixty ribs, tainted and untainted, of 

this experimentaUy infected bacon the vibrio was identified in 80 per 
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tjent. of the cultures. Coccus and straight rod forms only were observed 
in smears prepared from caneellar tissue of ribs of the control flitches, or 
were recovered in culture on saline peptone-agar. 


E. Isolation of Vihrio costicohis and op Yih7no nitrificans from 

Curing Brines. 

Direct plating of tank brines on peptone-agar of a range of salinity 
failed to reveal presence of either vibrio. By enrichment culture of loop 
inoculations in 10 per cent, saline peptone broth, however, and plating 
therefrom on 10 per cent, saline peptone-agar good growth of Vihrio 
halonitrificans was obtained. By enrichment in and subculture on media 
containing 20 per cent. NaCl the predominant organism secured from 
four out of six tank brines of factory ,0. cultured w^as Vihrio' costicolus. 
When media containing 15 per cent. NaCl were employed a mixed 
culture of the vibrios was sometimes obtained. Presence of Vibrio 
costicolus was detected in the mixed growhh secured by direct plating 
of stack brines of factory 0. on 20 per cent, saline peptone-agar. 

The identity of the vibrio isolated from brines was fully established 
after repeated subculture of typical well isolated colonies of the original 
plate growth. 

P. The Eib as Medium for Growth. 

Apparent dependence of manifestation of taint on saline and nitrate 
•concentration, deduced from work in culture media, w’arranted 
analytical survey in respect thereto of ribs of bacon in course of cure. 

Analytical Methods . — The moisture content of eancellar tissue was determined 
usually by. drying at water oven temperature; sodium chloride by titration of the 
.aqueous extract or of brine with N/20 silver nitrate with potassium chromate as 
indicator. 

Nitrate in brines by measure of nitric oxide from ferrous chloride reduction 
(Schloesing-Wagner), following detail prescribed by the Institute of American Meat 
Packers (1930)^®. Nitrate and nitrite conjointly, and reported as nitrate, by prior 
drying in vaeuo over sulphuric acid, repeated extraction at below 80 deg. and 
determination in the extract by reduction with Devarda alloy in presence of magnesia, 
with colorimetric reading by a Klett comparator of the Nessler registration of the 
ammonia obtained in standa.rdised distillation, correcting for the NHg blank 
obtained with fresh caneellar tissue. The amount of rib substance taken for each 
determination was usually '5 to 1*0 gramme. 

The substantial accuracy of the method for nitrate in rib substance was 
assured by the following test determinations of definite amounts of KNO3 and 
NaNOs. 


TABLE 6. 


Taken in Aqueous Extract of Rib, 

Recovered. 

Per Cent. 
Recovery. 

KNOj -004 grm. 

•0038 grm 

95 

•008 

•0082 

102 

■016 

•0164 

103 

NaNOj -001“ 

•0009 

90 


Method of Determining Nitrate in Lean Meat, 

^Hnstit. Amer. Meat Pekrs. pnbl. (1930). Becommended Pxoc-dure for Deter- 
mining Nitrite in Meat. ^ 

From 1 ml. 1 per cent, solution absorbed in 1 gramme caneellar tissue, dried 
mid extracted as detailed. 
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The salient features of saline distribution in the “regular” cure^“, 
summarised in the following protocols, are the considerable variation in 
sections of a single rib and from rib to rib in bacon issuing from tank 
brines ; greater uniformity on issue from stacks apparently from 
eciuilibrium reached with the salinity of stack brines; and further 
marked irregularity of distribution in the ribs of finished bacon. The 
small variation shown throughout in range of moisture in the bone shows 
that as a factor in concentration changes dehydration need be taken 
little into account. The figures for NaCl and KNO 3 in ribs in Tables 7, 
7a, 8 , 9 and 10 express percentage concentrations in the moisture of the 
tissue. 


TABLE 7. 


Concentration of NaCl and KNO 3 in Brines, and Distribution in Ribs, 
Regular Cure Factories 0. and Z. 




Moisture. 


NaCl. 

KNOs. 



Max. Min. 

Av. 

Max. Min. 

Max. Min. 

Bibs of bacon from Tanks . . 

•• 

61-2 220 
*( 68 ) 

39-7 

26-0 7-3 

( 68 ) 

1-00 -41 

(14) 

Stack Brines . . 


• • 


21-0 17-3 

( 8 ) 

•68 -43 

( 12 ) 

Bibs of Bacon from Stacks . . 


46-8 28-5 

(35) 

37-0 

23-3 17-0 

( 21 ) 

•72 ’SS 
(14) 

Finished Bacon 


62-6 22-6 
(94) 

36'8 

26-8 9 0 
(103) 

•50 -12 

(28) 


* Figures in brackets indicate number of determinations. 


The frequency distribution of the determined salt and nitrate con- 
centrations in ribs of .the finished bacon are shown on a percentage basis 
in Table 7a. 


TABLE 7a. 


Frequency Dstribution of Determinations of NaCl and KNO 3 in 
Ribs of Finished Bacon. 


NaCl, per cent. 

9-12 

1 

12-14 

14-16 

16-18 

18-20 

20-22 

22-25 

25- 

Number, per cent. . . 

5 

10 

17 

17 

22 

11 

9 

9 


KNO 3 , per cent, range 


-20 

•20-30 

•30-40 

•40-60 

Number, per cent. 


7 

28 

50 

15 


The uneveness of salt distribution is exemplified by the following 
typical determinations of salt in ribs of bacon from tanks and of finished 
bacon, the determinations being made on five sections in each taken 
progressively from the dorsal to the sternal end. 


“ Tide Appendix. 
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TABLE 8, 

The Distribution of Salt in Ribs. 



Bacon from Tanks. 

Pimsked Bacon, 


1 . 

2 . 

3. 

I 1. 

2 . 

3. 

NaCl, per cent. 

7*8 

9*5 

19*0 

16*7 

11*6 

9*5 

7-3 

8*2 

15*5 

19*2 

18*2 

12*5 


12*8 

8*8 

15*4 

23*4 

16*0 

12-3 


22-2 

12*5 

18*4 

26*0 

18*4 

16*0 


26-0 

14*3 

15*9 

20*5 

, 12*7 

14-3 


The Salt and Nitrate Content of Tainted and Untainted Etb, — The 
hypothesis that taint follows free growth of the causal organism at 
favourable salinity and at relatively low concentration of nitrate in the 
rib is apparently confirmed by comparative salt and nitrate determina- 
tions in tainted and untainted rib. The eases examined were of regional 
taint in ribs of bacon rejected as tainted in commercial handling, and 
the determinations apply to neighbouring tainted and untainted sections. 


TABLE 9. 


Comparative Salt and Nitrate Concentrations in Tainted and 
Untainted Rib. 


Tainted — 







NaCl per cent. 

13-6 

11-5 

11-5 

10-6 

9-1 

12-8 

KNO 3 cent. 

•12 

•13 

•13 

•15 

•18 

•16 

Untainted — 







NaCl per cent. 

16-8 

14- S 

17-4 

15-8 

15-8 

15*0 

KINO 3 per cent. 

•20 

•22 

•24 

•28 

•25 

•25 

Tainted — 







NaCl per cent. 

12-7 

9-6 

10-3 ’ 

13*2 



KNO 3 per cent. . . i 

• • i 






Untainted — 







NaCl per cent. 

15*7 

17-3 

16-6 




KNO 3 per cent. 

•25 


•28 





The Effect of Soaking on Saline Concentration in Eihs. — The eflEect 
of prolonged soaking in reducing the concentration of salt in the rib is 
reflected in the following determinations (Table 10) of salt in excised 
single pork ribs brought uniformly throughout to a salinity of 20-5 per 
cent, by some days immersion in 20*5 per cent. NaCl solution, and then 
partially depleted of salt by soaking in water in two series for two and 
four hours respectively. Preliminary experiments had shown that the 
former period yielded a general level of salt content in the rib compar- 
able to that of ribs in situ after regular six to eight hours ^ soaking of 
flitches. It was deemed legitimate to assume that four hours would 
parallel in effect the practice of twelve to sixteen hours’ soaking of 
flitches, the occasional adoption of which to meet the trade demand for 
extra-mild bacon was suspected to have conduced to manifestation of 
taint. 
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TABLE 10. 

The Salinity of Ribs from Regular and Long Soaking.* 
Initial salinity 20-5 per cent. NaCl. 


Per Cent. Concentration ISTaOl. 



1. 

1 2. 

3. 

4. 

5. 

6. 

Time, 2 hours (6 to 8 hours) 

16-6 

10‘0 

13*7 

19*8 

19*0 

13* 1 


18-2 

14*7 

18*0 

19'6 

19*8 

14*5 


18-6 

14-7 

15*7 

19*7 

19*8 

13*3 


14-7 

15-5 

16*5 

19*0 

19*6 




13*7 

•• 

17*7 

11*7 

13*8 

Time, 4 hours (12 to 16 

7-9 

7*3 

14*0 

15*0 

14*0 

9*3 

hours) 

8*8 

8*8 

13*8 

16-5 

14*1 

16*8 


8-0 

9*7 

13*8 


11*0 

12*1 


6-2 

8*4 1 

14*4 

13-8 

11*0 

12* 1 



7*5 1 

1 

14-2 

6*5 

13*3 

1 

13*2 


* Determination on five sections of rib, progressively from dorsal to sternal end. 


There is shown for the longer soaking period more marked approach 
of salinity to the optimum of the causal organism of taint. Increased 
depletion of nitrate concentration would be concomitant. 

4. FUKTHER DATA AND DISCUSSION.^^ 

A. The Miceoplora op Curing Brines. 

The survey of Sturges and Heideman (1923-24) shows the essentially 
halophilie character of the microflora of curing brines, the most 
prominent bacterial forms among their isolations being salt facultative 
micrococci, salt preferential and salt obligate vibrios, and salt preferential 
rods which suggest Achromobaeteria. Haines (1933) and Empey and 
Vickery (1933) have shown the preponderance of low temperature type 
Achromobaeteria on carcases receiving usual slaughter floor treatihent 
and proceeding through the chilling process. The prominence in Sturges 
and Heideman ’s isolations of forms common in manure, soil, and water, 
or air-borne is notable ; and it is to be inferred that the origin of the 
brine flora is in adaptation from the non-saline environment, probably 
largely by introduction on meat surfaces. 

Establishment as constituent of the microflora of brine will depend 
on capacity for adaptation to the saline concentration of the latter. It 
is to be remarked that the salinity of brines in the American curing 
system is substantially below^^ that operated in the Australian ‘^regular’’ 
cure, and the halophilie flora of the latter is likely to be more highly 
selected and less diverse than that illustrated by Sturges and Heideman. 
In the bacterial population enumerated by them genus Vibrio occupies 
a conspicuous place as comprising the bulk of the obligate halophiles 
isolated. In the present instance Viby'io costicolus and Vibrio halo- 
nitfifiems are seemingly sparsely occurrent, and are apparently to be 
accounted members of a temporary flora. 

It is deemed warrantable, indeed, both for purposes of classification 
and from practical considerations to distinguish '^permanent’’ and 

^ For expla;iiatiorL of technical terms here included see Appendix. 

Receding from about 22 per cent, salt (75 deg. salinometer) (Inst. Amer. Meat 
, 1924). 
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"'temporary^’ brine floras, the distinction being, however, dependent on 
the maintained saline concentration of the brine. It is conceived that 
on introduction to brine of environmental organisms there will be death 
more or less speedy, depending on the saline strength of the brine and 
the intensity of the inoculation, survival short of saline adaptation, or 
adaptation with proliferation in the brine at suitable temperature. There 
may, however, apart from adaptation, be considerable capacity for 
survival, for Horowitz-Wlassowa instances retention of viability by 
certain micrococci for as long as thirty to fifty days in brine saline 
above the saline death point of the organisms. 

In case of preferential and obligate halophiles in relation to saline 
strength there is displayed a gradation in adaptability. One organism 
studied by Le Fevre and Round (1919) failed to grow in media 
containing 15 per cent, salt; other three showed an upper saline limit 
to growth of 25 per cent. Growth of Micrococcus lipolyticus is terminated 
by 18 per cent. NaCl ; and 22 per cent, is fatal to some other micrococci 
occurrent in curing brine (Horowitz-Wlassowa, 1931). The saline death 
point of the present isolations, Vibrio costicoUis and Vibrio halonitri- 
jicanSf is at 24 to 25 per cent. salt. Bacilhis halobicus, a brine bacterium 
of Horowitz-Wlassowa, survives 25 per cent, salt ; and Sen^atia salmaria 
and other chromogenic halophiles grow in saturated salt solution 
(Harrison and Kennedy, 1922; Fetter, 1931; Lochhead, 1934). 

Among early investigators Forster (1889), de Freytag (1890), Petri 
(1890), and van Ermengen (1897) noted that some pathogens possessed 
considerable power of survival in highlj^ saline solutions. On the other 
hand, Stadler (1899) determined the limiting concentration of salt at 
which a number of non-halophilic bacteria grew was not above 7 to 
10 per cent, and Petterson (1900) demonstrated a marked toxic action 
for salt, putrefying bacteria and obligate anserobes being sensitive to 
as low as 5 per cent.-- The studies of Matsuschita (1900) and of Sperlich 
(1912) relate to salt optima, growth, and morphology, generally at low 
salinity, of a number of common bacteria previously isolated on artificial 
media; and it appears, therefore, that apart from the experiments of 
Hof (1935) on the capacity for adaptation of some type bacteria to 
various high saline concentrations there is little in literature that is 
applicable to the question of ultimate tolerance, survival times, or 
adaptability to growth in highly saline media of the common saprophytes, 
air, soil, or water-borne, as introduced from natural habitats. In view 
of the now recognised contribution of bacteria to cured flavour,, and of 
the definition by Horowitz-Wlassowa of favouring and detrimental micro- 
organic factors in curing media, there appears need for more intimate 
study both of the derivation from the non-saline environment of the 
bacterial flora of curing brines and of its determination by environmental 
factors and by saline concentrations^^ maintained in the curing media, 
and of the contribution of individual species and strains to the course 
and quality of cure. 

This much, however, may be predicated: infection of brined and 
salted meats by micro-organisms derived in the curing medium will 
depend on survival of these through the saline concentrations encountered 
in the operations of brining and salting and on their subsequent 
development. 

^ Early investigators cited by Le Eevre and Round (1919) and by Hof (1935). 

A selective action of salt on tbe surface bacterial flora of cMlled pork, and 
predominant survival of MicroGooom spp. at biglier salt concentrations is already 
referred to by Ingram (Dept. Ind. Sci. Res^; Rept. Ed. Invest. Bd., 1934>. 
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B. Infection op the Eib by Viirio costicolus and the Development 
AND Control op Taint. 

Failure of Vibrio costicohts and of Vibrio haionitrificans to propa- 
gate on direct plating on a favourable medium in competition with other 
brine bacteria is indication of relatively sparse occurrence in tank 
brines. In view of the saline death point of the organisms (24-25 per 
cent. NaCl) they cannot be regarded as part of the '' permanent '’'*flora 
of tank brines maintained at saline concentration above 25 per cent. 
NaCl. Portions of tank brines at this salinity in which presence of the 
vibrios had been demonstrated during tanking, withdrawn at time of 
removal of flitches from tanks to stacks and held at cellar temperature 
in sterile bottles, failed to reveal the organisms on re-examination after 
ten to fourteen days. 

It is conceived in terms of the tenet of '^physiological artefacts’* 
that the vibrios are saline adaptable forms from the non-saline environ- 
ment carried into tank brines possibly on introduced meats. Infection 
of brines heavy enough to ensure survival through the tanking period 
at the salinity at which these are usually maintained, and transference 
on the meat surfaces still viable to stacks, would permit subsequent 
development at the more favourable salinity shown for stack brines in the 
"regular” cure, and invasion of the rib by Vibrio costicolus. 

On the other hand it was apparent that single acquirement from the 
non-saline environment by tank brines might not ensure survival 
through the tanking period in a medium at concentration above the saline 
death point of the organism. The validity of this assumption was subse- 
quently apparently established. Salinity nf the brines, however, 
occasionally falling to and remaining for a period following introduction 
of meats at a saline level permitting adaptation and proliferation would 
create a "reserve of infection.” It is to be remarked that Vibrio 
costicolus grows at usual curing cellar temperature. There was, indeed, 
evidence that the infecting organism in brines at factory 0. had been 
assisted in establishment by occasional failure to maintain fully the 
saline strength of tank brines. It was anticipated that raising the level 
of salinity throughout the cure would delimit infection of the rib. 

The above outlined mode and course of infection of the rib by Vibrio 
costicolus and the anticipated reduction of infection by increase of 
salinity are substantiated by the following experimentally established 
facts : — 

(a) In four attempts, involving cultural examination of thirty-two 
ribs, to establish presence of the vibrio in the rib in the pre-curing period, 
wherein at factory 0. ribs were excised from chilled pork sides, freed 
as aseptically as possible of adherent meat and pickled in sterile 20 per 
cent, saline prior to examination, only negative results were obtained. 

{b) Although cultural experiments with material from the interior 
of ribs excised cleanly from flitches on removal from tanks failed to 
reveal presence of the vibrio, due it is thought to removal in cleaning of 
the light surface infection, derivation of infection from tank brines at 
factory 0. was subsequently well demonstrated by prompt transference 
therefrom of flitches to factory Z. where they were dry salted as in the 
"regular” cure, soaked, and smoked. Vibrio costicolus was recovered 
by culture in twenty-five of thirty-six examinations of ribs of these. 
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(c) The vibrio was repeatedly recovered from ribs immediately on 
removal from stacks. 

(d) By maintaining salinity of stack brines at a higher level than 
in the ''regular’^ cure by the device of somewhat heavier salting, parti- 
cularly at the rib concavities, incidence of infection of the rib was 
reduced to 36 per cent. (67 examinations) compared with 80 per cent, 
infection following '' regular'’ salting (vide p. 38). The saline concen- 
tration of the stack brines in the amended salting wms found in eighteen 
out of twenty-three samples examined to be raised to betw-een 25 and 
28 per cent. ; and the saline concentration in the ribs of finished bacon 
proceeding therefrom did not fall below 14 per cent. (45 determinations). 

(e) By preserving further high saline level of the curing medium 
by means of careful avoidance of depletion of tank brines below 25 per 
cent. NaCl and by prompt restoration of maximum salinity immediately 
on removal of flitches by stirring up ^‘salt bottoms” there was, after a 
period during the wdnter season, failure to recover Vibydo costicolus 
from tank brines previously infected, examined by enrichment culture 
of -1 ml. at time of removal of flitches to stack. Concordantly, there was 
ascertained the complete absence of the vibrio in culture of numerous 
ribs of bacon issued from cure. In replicate experiments in early 
summer, when infection from the non-saline environment was anticipated 
to likely approach maximum, there was recovery of Vibno costicolus 
in one only of six tank brines examined. The oecurrence was apparently 
extremely sparse, as not more than 5 per cent, of the colonies of the 
mixed growTh obtained on plating from the initial enrichment culture 
were positively identified. Concomitant examination of ribs of upward 
of twenty flitches from as many salt fortified tanks, lightly salted in 
stack to afford the most favourable condition for development, failed, 
however, to reveal presence of the organism. It is to be inferred that by 
maintaining sufficient saline concentration in tank brines it may be 
possible, depending on the intensity of inoculation from the non-saline 
environment, to check transfer of the organism viable to stacks, and 
thereby prevent entirely infection of the rib by it. The persistence of 
Vibrio halonitrificcmSj recovered generally from these tank brines by 
appropriate culture, indicated either more intense initial infection by 
it or slower saline death rate. 

It has been demonstrated by work with Vib7io costicolus in peptone 
culture that manifestation of malodour follow^s prolific growrth in absence 
or deficiency of molecular oxygen or of nitrate. The factors determining 
prolificacy of growth are favourable temperature and suitable saline 
concentration. There is, indeed, dependence on saline concentration in 
the medium of the amount of nitrate required to obviate malodour, and 
a lesser influence of such gradation in aeration as is comprehended in the 
cultural experiments (Table 5). The efficacy o-f salinity and nitrate 
content of the rib in regulating taint has been amply showm by controlled 
experimental cures. 

It is significant in relation to effect of temperature on evidence of 
taint that in coui'se of the experiments rib-plates of infected bacon passed 
as free of taint in commercial handling not infrequently developed 
marked and typical malodour in certain ribs wdien held for some days at 
temperature near optimum for the causal organism. 

The effect in the rib of degree of aeration on evolution of taint is less 
certain. It would appear, particularly from the fact that in many 
examinations of rib tissue the obligate aerobe Vibrio katonitrificans was 
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in no ease isolated, that the internal condition of the rib is one nP 

that a limited aeration may be a determining factor in some cases of 
critical mtra^^ content. Nor can there be ignored the possible speeihc 
stimulating eftect on the facultative anaerobe of traces of atmospheric 
interred from the finding of Knaysi and Dutky (1934) 
with megatherium. There is, indeed, some evident of this 

stimulating action on Vibrio costicolus in the data of Table 5. 

„„„ apparent that a salinity favourable to prolific growth and a 
concentration ot nitrate insufSeient to inhibit taint in the active growth 
organism is found in a proportion of ribs of bacon^issued 
from the regular” cure. A concentration of -25 ],ei- cent, nitrate 
may be taken as requisite to avoid malodour in peptone culture under 
conditions most favourable to growth (Table 5). The apparent limiting- 
conditio™ for taint in rite ot inteelcl lacon in 1 Zmer 

aboTA "el^JeTZcLlatZ 

point of the causal organism and the surface situation of u 
apply successfully elevated drying temperature ’ In ^no T? ® 
which six flitches from an JecfedK were held at 
air temperature in accordance with American drying schedules^v 

at affected factories would have entailed expeSive\iructurid alteStioJ 
of d^ung plants, for technical control of taint of lihs tlitn^I ^ 
placed on manipulation of saline and nitrat^enno;rnV.^ ^ 

.■ M additional measure it was laid down S unc ue d 
of salt and nr, rate should he avoided by appro,, ,Z«?i'ct" 

Spjor occurrence of taint in the product of fMotom- p frun ■ 
derived from tank brines containing as lii ti! n r ^ 

S“?tS®Jd'add°Sn^riighaj°s^altaTribZZvitZ^^^^^ “ 

the rib was from 43 to 1-00 per^eenf tfw^nf / ‘Concentration found in 

. The Mode op Action op Nitrate 

Op&ratmg^^ (192*4:^^^ Tekrs. publ. headings in FaoMng Kouse Practice j Porh 
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extended in a voluminous literature bearing on the relation of potential 
to initiation and maintenance of growth (Fildes, 1929; Allyn ^nnd 
Baldwin, 1930; Knight, 1930; Knaysi and Dutky, 1934, 1936), and on 
changes in potential occurring in bacterial culture (Thornton and 
Hastings, 1929; Hewitt, 1930; Frazier and Wliittier, 1931). Oxidation- 
reduction systems involved have been extensively studied by Quastel 
al (1924-1928). 

From the literciture cited, particularly from the work of Hewitt, 
it may be deduced that (a) the facultative anaerobe is adapted to active 
growth at a wide range of potential; (&) the potential of a medium falls 
to a maximum negative value during the logarithmic phase of growth; 
(c) the reducing activity of an organism is directly proportional to its 
growth concentration; (d) oxygen supply to the medium has a very 
marked effect on the potential developed in cultures; (a) the most intense 
reducing conditions may in certain instances follow limited oxygen 
access; (/) in absence of hydrogen peroxide (that is, in case of catalase 
formers) a high reduction potential is well maintained subsequent to the 
logarithmic phase of growth. 

Cannan, Cohen, and Clark (1926) stated that a fundamental 
importance of potential lay in its fixing of the direction of the oxidative 
or reductive reactions induced by bacterial growth. In bacterial cultures, 
according to Mansfield Clark, there is a correlation of the appearance 
of certain products of growth and the attainment of certain levels of 
reduction intensity. It is a feature of anaerobic growth that a high 
reduction potential is set up in the medium and that the products of the 
substrate assume more highly reduced forms characteristic of that 
potential. Hewitt (1930) states that varying degree of access of 
atmospheric oxygen must affect the metabolism of bacteria and their 
general biological behaviour, and that fermentation reactions, products 
of metalbolism, morphology, and toxin production are correlated with 
oxidation-rediKffion potential. The analysis of Wurmser (1930) showed 
that the bacterial synthesis of alanine (1923) by reduction of pyruvic 
acid by glucose in presence of ammonia is on thermodynamical 
grounds possible only at below an upper limiting potential. It may, 
indeed, be affirmed that attainment of a certain potential is a pre- 
condition for realisation of given reactions, although it is conceded that 
potential alone may not be a sufficient condition. Tlie organism must 
bring into play mechanisms requisite for accomplishment of the reactions. 

Emaysi and Dutky (1936) point out that the role of free oxygen in 
bacterial growth and metabolism is two-fold. It maintains a favourable 
or less favourable potential, and it furnishes energy to the cell through 
oxidative processes. In the first role it may be adequately replaced by 
certain other substances ; in the second its replacement may or may not 
be. possible. It is apparent that the second eventuality will depend on 
presence in the bacterial system of activating mechanisms appropriate to 
the substitute. Eeplaeeability of molecular oxygen by other hydrogen 
acceptor is, indeed, notably shown by Wieland’s (1912) successful 
reliance on methylene blue in the acetic fermentation under anaerobic 
conditions. 

It was early recognised that anaerobic growth of facultative 
anaerobes was frequently promoted by presence of nitrate in the medium,* 
.and there is now general acceptance that the biological significance of 

Cited by Stephenson, Bacterial Metabolism^ ’ (1930). 
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nitrate is that by its agency oxygen may be supplied the purposes of the 
orgaftism when free 5xygen is no longer available. Quastel, Btephenson^ 
and 'Wliethaiii (1925) showed that nitrate could produce anaerobic 
growth of some facultative anaerobes on inclusion in media otherwise 
unsuitable to anaerobiosis although capable of supporting aerobic growth. 
They demonstrated, in other words, that nitrate could take the place of 
molecular oxygen. Quastel and Whetham (1924) showed that this 
utilisation of nitrate as hydrogen acceptor depended on power of the 
organism to^ activate the nitrate molecule, and Stickland (1931) has 
apparently demonstrated that there is an activating enzymic mechanism 
specific for nitrate. Stickland has shown also that oxygen of nitrate is 
utilised by Baoteriinn coli as molecular oxygen both in manner and 
degree, each serving equally for oxidation of formate, lactate, and 
succinate to carbonate, pyruvate, and fumarate respectively. 

It may be opportune here to refer to the observed failure of Vibrio 
halonitrificans to initiate growth in nitrate broth under micro-aerobic 
conditions. The organism actively reduces nitrate in usual aerobic 
culture, and it is to be inferred tliat the enzymic factor adapted to 
nitrate activation is not produced by the cell, or is inoperative, under 
the condition of greatly reduced oxygen supply. In light of modern 
conceptions of activation of substrates by the bacterial cell, it will appear 
that the term “obligate anaerobe’^ is in fact a relative one. 

Quastel, Stephenson, and Whetham (1925), dealing further with the 
inode of participation of nitrate in bacterial metabolism, suggest activa- 
tion of nitrate at the cell so that it becomes capalile of oxidising substances 
at the cell surface. Bach cell may then be regarded as in a state com- 
parable with that which exists under aerobic conditions. A quantitative 
conception also is introduced in the. view that the cell surface may 
become “saturated” with regard to activated nitrate, and that the 
oxidative condition about the cell is then at a maximum and will be 
maintained if the nitrate in the medium remains at above a certain 
concentration. Nitrite, product of the oxidative function of nitrate, 
is not activated by Bacterium coli (nor by Vibrio costicolus) and will 
not, therefore, participate in oxidation of hydrogen donators by the 
cell. It appeared possible, however, in the present experiments that 
nitrite formed might disturb the equilibrium of potential through 
inhibition of further bacterial proliferation ; a contingency, indeed, 
referred to by Stephenson (1930) in connection with growth of 
Bacterium coli in nitrate broth. This effect was produced in 10 per cent, 
saline peptone cultures of a non-pellicle forming strain of Vibrio 
costicolus with surface volume ratio -66 : 1 (vide Table 5) liy addition 
after forty hours’ growth of -1 to -2 per cent, sodium nitrite. There was 
recovery of potential more positive that the transition point of methylene 
blue within a few hours, and inhibition of malodour in the incubated 
cultures for the further six days of the experiment. 

Correlation of production by Vibrio costirolun of .some degree of 
malodour in a peptone medium with ability of the medium to decolorise 
methylene blue is clearly defined (Table 5). It is evident that production 
of malodoiir in the medium, and inferentially in the rib, is consequent, 
on metabolic activity of the oi’ganism at reduced potential more negative 
than the full transition point of methylene blue to the leuco form,*® 

The function of methylene blue as an indicator of the anaerobic condition in 

eiiltiirG media lias iDeen discussed from the aspects of oxygen tension and composition 
(1921). Whitehead (1930) revives the statement of Clark, Cohen 
and Gibbs (1928) that the dye when present in small amount in culture media is 
mearely an indicator of reducing potential analogous to an indicator of hydrogen ion 
'.^onfteinigratioa. , ' ^ & 
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and on evolution of malodorous bodies in the metabolism at the main- 
tained negative potential. The conditions for attainment of sufficiently 
low potential level are vigorous growth of the organism and restricted 
oxygen supply, either molecular or afforded by nitrate. At the same 
time, in accordance with the recorded influence of traces of free oxygen 
on fall of potential (Hewitt, 1930), it is conceived that a very limited 
aeration such as may obtain in the rib may be a conducing influence. The 
efficacy of sufficient nitrate in inhibiting malodour is consequent on its 
capacity to maintain, equally with free oxygen, an oxygenated metabolism 
unsuited to production by the organism or accunitilation of malodorous 
bodies. 

An efficacy, parallel to that displayed by nitrate, in maintaining 
high potential level with avoidance of malodour in growth of Vibrio 
casticolus was demonstrated likewise for ferric ammonium citrate, 
previously employed by Knaysi and Dutky (1934) to raise the oxygen 
potential in culture of Bacilkis megatherium. Decolorisation of 
methylene blue and production of malodour in abundant and apparently 
unimpeded growth of the organism were avoided by inclusion in the 
medium of 4 and -5 per cent, of the ferric salt ; but both were evidenced 
at lower concentrations. 

The conception in terms of potential of differentiation of aerobic 
and anaerobic’^ metabolisms of the facultative anaerobe and of the 
quantitative effect of a poising agent such as nitrate on these metabolisms 
is still furthered by the views of Hewitt and of Clifton, Cleary, and 
Beard. Hewitt (1935), dealing with oxidation-reduction equilibria in 
cultures states: Other systems will have a poising effect and tend to 
obstruct oxidation or reduction processes since they themselves have to 
be oxidised or reduced before the level of the electrode potential can be 
altered appreciably. It will be seen, therefore, that the quantity present 
of such systems as well as their oxidation-reduction level of intensity will 
affect the drift in potential.’’ Clifton, Cleary, and Beard (1934), 
following Boyd and Reed (1931), discussing the growth of a facultative 
anaerobe (Eschirichia coli) with restricted oxygen write: ‘^As growth 
begins an ‘aerobic type of metabolism occurs for a varying time during 
which the bacteria utilise oxygen and other oxidising agents in the 
medium. As concentration of these reagents is decreased and the total 
metabolic activities of the cells increase the potential falls and an 
anaerobic type of metalbolism predominates in the culture. The 
potential reaches a maximum reducing value when the total metabolic 
requirements of the cells are at a peak value and all available reduction 
(sic) systems are employed to meet these demands.” 

Capacity (in relation to oxygen supply) for production of malodour 
and property of pellicle formation are evidently connected in strains of 
Vibrio costicolus (vide p. 36 and Table 5). It is noteworthy, therefore, 
that in ease of Corynebacterium diphtheriae and haemolytic streptococci 
Hewitt (1930) correlates pellicle formation with attainment of more 
intense reducing conditions, and prevented the former by maintenance 
of more positive potentials by means -of aeration of the cultures. Strains 
of Vibrio costicolus usually peUicle forming cultured in nitrate broth 
formed no pellicle. 

It is notable that bulk cultures of Vibrio costicolus in 10 per cent, 
saline peptone broth containing -5 and 1-0 per cent, potassium nitrate, 
which in course of the experiments failed to decolorise methylene blue on 
incubation for ten to fourteen days, invariably became malodorous, and 
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acquired the power to decolorise on subsequent long standing. It is 
suggested that the effect was consequent on liberation of reducing 
endoenzymes on death of the bacterial cells. A parallel effect on long 
storage has yet not been observed in infected ribs of bacon in which 
manifestation of taint for usual storage periods 'was o])viattxl by high 
nitrate cure. 

The results of McNeal and Kerr (1929) showed but feeble bacteri- 
cidal action for nitrate ; nevertheless^ later investigations indicate that 
in conjunction with salt it may exercise a distinct protective action. 
Not only is nitrate source of fixative for cured colour, but either pet se 
or through its reduction product, nitrite, exercises a specific effect against 
bacterial action greater than that of an equal amount of salt (Inst. Amer. 
Meat Pckrs., 1930). A distinct inhibition of proteolysis by Clostridia, 
inferentially through unfavourable influence on oxidation-reduction 
potential, was demonstrated. 

Recent work in the technical field confirms the conception of the 
''preservative” action, in certain circumstances, of nitrate. Jensen, 
Wood, and Jansen (1935) describe an alteration of type of spoilage 
in low temperature processed canned chopped ham according to whether 
nitrate or nitrite was included in the cure. Nitrate by inducing potential 
unfavourable to Clostridia and other anaerobes discouraged putrefaction, 
but not ''aerobic” spoilage wdth gas formation. Nitrite in the amounts 
employed in the cure failed to inhibit putrefactive change, but did not 
afford in the can conditions of potential favourable to fermentation. 

The prevention by nitrate of taint in ribs of bacon through growth 
of Vibrio costieohis is probably unique in illustrating function of nitrate 
in obviating spoilage by alteration of the course of metabolism, as 
opposed to inhibition of growth and activity, of an infecting organism. 

5. SUMMARY. 

The causal agent in a taint of rib bones of certain Australian bacon 
is an obligate halophile, Vibrio costicolus (n.sp.). The organism wms 
isolated from curing brine and from the product of three widely separated 
ouring factories. Characteristic taint of ribs of bacon was reproduced 
by means of the isolated organism under controlled conditions of cure. 

A second obligate halophile, Vibrio halowitrificms (n.sp.), isolated 
from curing brine, the specific designation of which is suggested by its 
most prominent character of nitrite formation from nitrate, differs 
from the vibrio group isolated from American curing brines by Sturges 
and Heideman, and briefly described by them, in property of gelatin 
liquefaction. A strict aerobe, Fibno lialonitrificans is probably to be 
regarded as possessing little importance in the curing process under 
conditions prevailing generally in the Anstralian "regular” cure. 

Both halophiles are on the hypothesis of "physiological artefacts” 

. acquirements from the non-saline environment. Their saline death points 
would constitute them mere survivals at the salinity of tank brines 
generally prevailing in the Australian "regular” cure; to be adapted, 
however, at the lower salinity of stack brines. 

The narrow margin obtaining between the upper saline limit of 
growth of Vibrio costicolus (23 per cent.) and the saline death point 
established for it (24: to 25 per cent. NaCl) indicates the importance of 
close regulation of the salinity of the curing medium in control of the 
taint of ribs of which the vibrio is causal agent. 
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The conditions in the infected rib inducing manifestation of taint 
are favourable temperature and salinity favourable to an active 
de-oxygenated metabolism in presence of low nitrate concentration. 
Higher nitrate content of the rib inhibits taint through maintenance of 
metabolism of the organism on the ''aerobic’’ plane. 

Measures for eradication or for control of taint of rib bones due to 
Vibrio costicoUis are to be found in obviation of infection by maintenance 
of higher saline level in the curing process at or above the saline death 
point of the organism ; in maintenance of its metabolism in the rib on the 
' ' aerobic ’ ’ plane by high nitrate cure ; or in destruction of the organism 
in the infected rib by adoption in post-cellar treatment of the flitch of 
a drying temperature at or near its thermal death point. 

There is demonstrated in this study a "preservative” action of 
nitrate exercised through effect on oxidation-reduction potential and, 
thence, on the course of metabolism of a potential spoilage organism. 

There is emphasised the need of more intimate knowledge of the 
derivation of the halophilic flora of the curing medium from non-saline 
environments, of its determination by salinity, and of its participation 
in the curing process. 
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7. APPENDIX. 

The Atjstealian- ^Begular” Cure. 

The method of curing bacon widely used in Australian curing factories, and 
referred to in this paper as the ”Pegnlar” cure, is a combination of tanking and 
dry-salting. Curing is by middle, flitch, or side with ribs m situ. Tanking is in 
brines maintained nominally at not below 90 deg. salinometer (25 per cent, w/v 
NaCl), and containing usually about 1*5 per cent. KNOg, The brines are not 
periodically pasteurised as in American practice. In tanking it is customary to 
stir up the tanks and raise to about 98 deg. salinometer just prior to immersion of 
the meats, which are salted in” by addition with them of an allowance of dry 
salt. During the tanking period, about six days, there is normally a recession of 
the brines to about 90 deg. salinometer, at which strength they may lie idle for a 
period until tanking of further meats. 

Tanking is succeeded by dry-salting in stacks for a period of three to five weeks, 
salt being applied to the thicker portions of the cuts. During dry-salting brine 
accumulates in the rib concavities (” stack brine”). No addition of further nitrate 
is usually made in dry-salting. Cellar temperatures are usually 38-40 deg. Pahr. 

Soaking, for the purpose of removing excess, principally surface salt, is 
customarily for six to eight hours. Temperatures in drying and smoking vary with 
season, but do not in current practice at any time exceed 105 dog. Pahr. for ndatively 
short periods. 
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Plate 11. 



1. Vibrio cosiicolus (u. sp.). 
Mag. X 900. Bailey Flagella Stain. 



2. Vibrio liaJo yiitrificans (n. sp.). 

Mag. X 900. Bailey Flagella Stain. 

The author is indebted to Mr. C. W. Leece, Bureau of Sugar Experiment 
Stations, for photo -niierographs. 
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Notes on Australian Muscoidea III. 

Dexiinae^ Phasiinae, some Tachininae and Appendix. 

By G. H. Hardy. 

{Bead hefore the Royal Society of Queensland, 26th July, 1937.) 

In the first part of this series of papers, the Taehiiiidae were divided 
into four subfamilies on the system then standing, but an advance was 
made in so far as the Dexiinae were defined on a better basis than 
previously attempted. In the present paper the same principles then 
used have been applied to the rest of the Taehinidae, resulting in 
subfamily divisions given in the following key: — 

Key to subfamilies of the T<achinidae. 

1. Primitive terminalia in which the aedeagus consists of membrane and 

chitin, never very long and the general features parallel with 
those of the Calliphorinae. The forceps may be (a) paired 
structures in the normal type, or (b) fused into one median 
structure lying between the accessory plates; though widely 
varying, these main features remain consistent . . . . TacMnmae 

Advanced terminalia in which the aedeagus is invariably long, bristle- 
like and ehitinous throughout, except perhaps hyaline at the 
extreme apex . . . . . . . . . , . . . . . . 2, 

2. Aedeagus consisting of one elongate bristle-like part, rarely expanding 

towards apex and then provided with some minute appendages 

there. Forceps fused or paired . . . . . . . . . . Fhasimae 

Aedeagus in two bristle-like parts, the apical one articulating with 

the basal one, and the forceps are invariably paired structures Beamnae 

The old subfamily Ameniinae becomes merged into the Tachininae 
and appears to be the most primitive of the Australian forms extant 
and hardly, at sight, distinguishable from the primitive genus of the 
Dexiinae. The structure referred to as ''fused forceps'' has yet to be 
ascertained morphologically for it seems to be highly important 
phylogenetically. 

The new rendering of the Phasiinae is one which cannot be avoided, 
at present, for it has to dispose of those forms before me which are 
apparently heterogeneous but do not conform to the more typical 
Tachininae. The group thus incorporates Palpastoma and certain other 
genera, but I do not know its limits. When these genera are better 
known, doubtless they will be viewed in true perspective and hence 
re-allotted to their natural affinities. 


Subfamily Dexiinae. 

It is doubtful if the Australian Dexiinae contains more than seven 
to ten valid genera for which there are some thirty-five names proposed. 
I am acquainted with the terminalia of most of these and have concluded 
that possibly Chaetogaster Macq. 1849, and Paramphibolia B. & B. 1891, 
may be too closely related to Amphiholia Macq. 1832, to warrant more 
than one distinct generic conception. 
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Many of tlie names proposed may be allotted to subgeneric rank 
when the species are adequately revised, but at present it would seem 
those known to me fail into the following synonymy 

EiMia Desvoidy 1830 . — Forvnosia Guer. 1843, Diaphania Macq. 
1843 (probably a good subgenus), Grapholostylum Macq. 
1849, Pseudoformosia B. & B. 1889, Chrijsondilia Towns. 
1915^ ProdiapJmnia Towns, (new name for Diaphania) and 
Emmplubolia Towns. 1916. 

Prosena St. F. & Serv. 1826 . — Prosenina Mall. 1930. 

EliyncModexia Bigot 1885 . — Anstrodexm Mall. 1930, Lasio- 
calypter Mall. 1930, and Lasiocahjptrma Mall 1930. 

Gkastogasier Macq. 1849. 

Parampliiholia B. & B. 1893. 

Amphibolia Macquart 1846. 

Thehira Desvoidy 1830. 

Heteronietapia Macq. 1846. 

Apatemyia Macq. 1846 . — Toxocnemis Macq. 1854, Anatropamyia 
MaU. 1930. 

Other genera may come here but I have not examined the typical 
species and in addition I am at a loss to account for Se7iostoma Macquart 
1847, in literature. A species before me is evidently congeneric and 
also from Tasmania. If it be a RidilmA'he'n it is comparable to 
Diaphania, but apparently it belongs to EJiynchiodexia> which name it 
may supersede. Braiier and Bergenstamm treat the genus in quite a 
different way, using a different genotype, and Malloeh may have been 
unnecessarily giving the genus a new name in his Chaetogastrma. The 
type is variegata, said to have a variegated abdomen and Mallocli refers 
to "‘checkered’^ in his genus. The whole matter is very confusing and 
having only the female I am unable to place Macquart genus. I 
suspect the produced oral margin in Macquart ’s figure is an exaggera- 
tion, for on my specimen the extension of the oral margin is present but 
of moderate dimensions. At most it seems to be a valid generic con- 
ception lying between subgenus Diaplia^iia and Jlliynchiodexia. T can 
see no alliance with the Amphibolia group. 


Key to the genera of the Bexiinae. 

1. With a broad carina, flat on its outer surface . . . . . . 2 

With a Carina reduced and rounded on its outer surface, or knife- 

edged, but exposed between antennae 4 

With Carina absent, or at most represented by a keel below the 

contiguous antennae and thus more or less hidden . . 6 

2. With a large broad abdomen, or if conical then metallic^ and the 

legs^ normal Butilia 

With conical, non-metaliic abdomen and the legs frequently 

elongate 3 

Z. Proboscis very elongate, several times longer than the oral cone 
and longer than the head depth; it cannot be withdrawn 
entirely into the oral cavity (unique to genus) . . . . Proven a 

Proboscis normal, not much longer than the oral cone or head 

length, and readily withdrawn into oral cavity . . . . Bhynchiodexia 

4. ffighly metric species with yellowish wings Chaetogaster 

. Non-metaliic species . . . . . . . . . , . . . . 5 

5* specif marked only with black , . . . . . . . PaTo/mph^oliu 

species with large well defined ashy-grey markings . . Amphibolm 
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6. First and fiftli radial veins -with setae (unique to genus). Eyes 

oceupying in profile almost tlie whole depth of the head 

(unique to genus) . . 

First radial vein without setae. Eyes occupying in profile only 
about two -thirds of head depth 

7. Frons on both sexes broad, and together with face bare, highly 

silvery throughout (unique to genus) and bristles much 
reduced on male 

Frons normal, that of the male reduced in widths hair and bristles 
normal though variable 


Thelmra 

7 


Heterometopia 

Apatemyia 


Tlie term ‘^proboscis’’ in the above key follows tke restricted use, 
referring to the part lying beyond the oral cone which bears the palpi. 
The key does not attempt to isolate the genera on valid structures for 
which further study is needed, but it covers enough to permit recognition 
of each segregation. Frosena and Thelaira are widely distributed, the 
rest being restricted to the Australian region or practically so. 


Subfamily Phasiinae. 

Tribe Phasiini. 

Morphology . — The mouth parts are subject to wide variation and 
in one genus the oral cone and proboscis form a single organ, short, 
apparently functional and with palpi almost equal in length and cylin- 
drical. In another genus the proboscis articulates with the short movable 
oral cone that bears large broad palpi and the total length does not or 
hardly exceeds the oral cavity. More frequently the oral cone is found 
to be long and the palpi either short or very long and even the oral 
cavity is adjusted to meet these waryiiig lengths which again reflect 
on the shape of the face. 

The nature of the female terminalia is well known and varies from 
an apparent simple type to that which has one or more horny appendages 
that constitutes a specialised ovipositor; the advancement may even 
include a ventral sheath for the structure. The terminalia of the male, 
however, seems more important at the moment as half the species are 
described from unique males. Typically the aedeagiis is bristle-like in 
structure and of considerable length, sinuous, curving forward at the 
basal half and rearwards at the apical half, the amount of curvature 
varying. On each side of the aedeagus a pair of claspers occurs, small, 
probably not particularly functional and perhaps even missing at times, 
or at least not readily seen. In the more generalised species a pair of 
forceps is present, flanked by the accessory plates, but a modification 
takes place in the majority of species examined, and there is only one 
central process, referred to as the fused forceps and is somewhat 
claw-like. 

Taxonmny . — It is niy intention to use these characters (hitherto 
neglected) for the formation of genera, this proposal being of course, the 
fundamental principle upon which the generic conceptions rest. The 
following four definitions cover all the species known to me, and appear 
quite valid as genera. 

Genus 1 . — ^Proboscis extremely short, only one apparent segment 
standing in an ill-defined oral cavity; palpi weU developed, about as 
long as the proboscis. Accessory plates large and much broader than 
the fused forceps. Vein and do not meet. Apparently no species 
have been described from Australia and I do not know any exotic genera 
that conform. ’ ' 
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Genus 2. — ^Proboseis short, not longer than the oral cavity within 
which it lies, the oral cone being very short and bearing large broadened 
palpi that reach nearly to the apex of the proboscis. Accessory plates 
tapering, slender, claw-like and conspicuously shorter than the insed 
forceps. Vein E, and do not meet. Apparently no species are 
described. 

Genus 5.— Proboscis normal ; Le., when protruding is seen to extend 
further than the oral eavitv, the oral cone being long. Palpi cylindrical 
but short. Accessory plates and fused forceps apparently always short 
and eQnal in length. "Wings of normal breadth 'with Eg and M;j^ uniting 
before reaching the wing margin. fEyaJomyia, Most of the described 
species seem to fall here. 

Gemis 4. — Proboscis normal; palpi very long and slender, cylin- 
drical. Forceps normal, the two branches being broad and separated ; 
accessory plates very slender and abont as long as forceps. Wings 
eonspieiioiisly broadened, the male at least having an inflated costal 
margin. Veins Eg and uniting before reaching wing margin. 
fAlopk&ra. Evidently aiireiventris Curran comes here. 

I do not know how many species have been described, but there 
are fifteen names in literature that definitely are placed in the tribe, 
and six generic names applied to the various species. I have seen two 
of Curran'S species (paratypes) and find one may prove to be another 
genus lying between the second and third given above — Cafharosui 
rartcalor Curran 1927. ^ 

Maequart recorded Gymnosoma rotunclata Meigen, from Tasmania, 
and I note from Townsend’s manuscript catalogue of Museoidea of 
Australia, he has added the record of Yerreauxia auripilis also from 
Tasmania and attributed to Desvoidy in 1863, but I have not seen the 
record. Apparently the first of these is referable to the list of exotic 
species erroneously labelled in locality and of which there are quite a 
number now known. 

Tribe Palpostomini. 

The outstanding character of this tribe lies in the lateral process 
each side of the labrum and which is palp-Eke in shape ; the feature is 
mentioned by Desvoidy. 

On fresh material these processes are quite palp-like, cylindrical 
and isolated; they stand at right angles to the broad surface from which 
they .pise and may be flexed at their base to lie in any direction but 
invariably return when released, for there seems to he no ''joint” 
involved but they arise as a direct continuation of the cuticle of the 
labrum. On drying the distortion of the labrum may cause these pro- 
cesses to lie directed in some other manner and even the processes may 
partially coEapse. 


Palpostoma Desvoidy. 

Palpmtoma Desvoidy 1830; type P. festacea Desy. 

Opmplmmops Towmsend 1915; type flava CoquiUett quoted but this 
was laisidentified by that author. 

Pseudopalpmioma Townsend 1926; type P. desvoidyi Aldrich. 
E'miacomi^ Malloch 1927; type P. hrevmta Mall. 

A‘pdrpi^s^foma Malloch 1930; type A, cinerea Mall. 
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Synonymy. — I may be premature in placing Apalpastoma as being 
a synonym, but in tbe description there is nothing mentioned that makes 
a valid genus, even the spur on the radial vein is encountered as an 
abnormality in normal Palpostoma species. I would suggest that the 
mouth parts and terminalia be examined to see if the genus should be 
validated. 

Palpostoma aldricM new name. 

Palpostoma testacea Aldrich. Proc. U.S. Nat. Mus Ixii., 1922, 4. 
noe Desvoidy 1830. 

Synonymy . — The host of this species, Lepidoderma alhoMrtum 
"Waterhouse, is a North Queensland beetle and it seems impossible for 
Desvoidy to have received its parasite over 100 years ago and so the fly 
can hardly be the same species as Aldrich suggested at a venture. 
Desvoidy ’s species is more likely to be P. apicalis Malloch. 

Note . — There are three species before me reared from PseudoJwlo- 
pliylla furf uracea Burm., Lepidiota trichosterna Lea and Anomolopka 
•sp. by Mr. E. Mungomery whilst several more have been reared in other 
States and again further ones, captured in Brisbane, New South Wales 
and Tasmania, are before me. It would seem that every large species 
of Melolonthinae is affected by a different species of Palpostoma. There 
are ten specific names already published and only three of them are 
likely to be recognised again without access to types. 

Subfamily Tachininae. 

Section 1 . — Genera in which the terminalia have normal, paired 
fox'ceps. 

Genus Amenia Desvoidy. 

The species in this genus have apparently become so confused that 
no two authors apply the specific names in the same way. The synonymy 
has thereby become very involved. The following key is built up on the 
common forms that have been closely studied, and it will be found that 
many of the characters given are incorporated in their original descrip- 
tions. Several species have been compared with types at the British 
Museum. 

Key to species of genus Amenm. 

1. Costa of wing on male with the apical half bowed forwards 6 

Costa of wing normal . . . . . . . . . . . . 2 

2. Second tergite of male abdomen without long median 

bristles; fourth tergite dark coloured and less metallic 
than the others . . . . . . . . . . . . 3 

Second tergite of male abdomen with long median bristles; 

fourth tergite coloured as the others .... . • 4 

3. Kroiis of the male extremely narrow, at the narrowest point 

being only the width of one ocellus . . . . . . parm Sehiner. 

Frons of the male about the width of the ocellar tubercle . . 5 

4. Prons of the male narrow, the eyes being separated by little 

more than the width of the ocellar tubercle. Small 
species under 10 mm. long and with silvery postoeular 

orbits . . . . ’ . . . . . . . . . . Ghr^smne Walker 

Prons of the male wide, being four times the width of the 

ocellar tubercle . . . . . . . . . . . . dubitalis MaUoch. 

5. Species with a pair of coppery longitudinal stripes on the 

thorax, embedded in the blue or green ground colour . . leonina Pab. 

Species without such stripes and smaller in average sisie . . MomaoulatG, Maeq, 

6. Prons of the male narrow as on ohrysame to which it conforms 

in most characters including silvery postoeular^orbits . . sp. rnsjcekrysHme 
Prons of the male as wide as or wider than that of duMbalis 7 
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7. Medium sized species with frons about five times the width 

of the ocellar tubercle: proportion 11:2 . . . . neai duhitalis 

Large species - . . • • • • • • • • * • • ' ^ 

8, Frons nearly four times the width of the ocellar tubercle: 

proportion 11:3 sp. near 

Frons about seven times the width of the ocellar tubercle; 

proportion 14:2 Desvoidy 

I do not claim tliat every species so isolated in the above key is a 
distinct form, for it has to be determined exactly which characters are 
specific; nevertheless structural characters like the width of the frons 
have proved elsewhere very useful for specific recognition and may be 
relied upon here. The bowed part of the costa is a feature that may 
prove deceptive and must be used with caution. Malloch added 
sexpunctata to the eastern species, relying on colour characters ; I believe 
I have his form before me, but hestitate to place it at present and 
anyhow it does not become involved with the purpose of these notes. 

Ammda leoUna Fabrieius. 

This was redescribed by Wiedemann and recorded by Macquart. 
Specimens identified at the British Museum coincide with Wiedemann’s 
description and they correspond with what is presumably albomaculafa 
but differ in accordance with the characters given in the key. I do not 
know if the two forms are conspecific as generally supposed. Engel and 
Malloch apparently give the name to other species which correspond 
neither with the coppery stripes, nor with size except the latter in the 
case of Engel’s determination. When the coppery colour occurs on 
the other species, it is diffused and not stripe-form. 

Anmiia alhomaadata Macquart. 

This, I think, is the leolina Schiner, and may prove to be a variety 
of the previous species. 

Amenia impernalis Desvoidy. 

The confusion between this form and leolina seems to have started 
mth Walker and followed by Engel, for I have seen specimens bearing 
Engel’s labels. From Malloch ’s description it is not possible to tell if 
he had the present species or the one marked in the key as allied. 

Amenia cJirysame Walker. 

There can be no doubt eoneerning this determination as specimens 
have been compared with the type. It |s the parva of Engel and 
Malloch and the latter made an error in putting it as a synonym of 
"parva. Schiner. 

Amenia parva Schiner. 

This seems to be the leolina of Townsend, Aldrich and Malloch^ 
and I have seen specimens so labelled by Aldrich. Evidently Coquillett 
was responsible for the initial error. Engel described it as ^ityicta 
Schiner MS., following Brauer and Bergenstamm who evidently regarded 
another specimen as the type described later by Engel as parva but in 
reality was clirysame. 

To validate this, reference must he made to the original description 
of parva which is definitely described as having a linear frons and there 
is no other species known, with such a character. It will also be noted 
that the words parva” and ^^strieta” both applv to the frons and 
Schiner may have made %n error in his labels. 
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Zehrow^yia ornafa Macq. 

Fliorocera ornata Maequart. Dipt. Exot. suppl 4, 1849, 199. 

Zebromyia ohesa Mallocli. Proe. Lin. Soe. N.S. Wales, liv., 1929, 321, 

This synonymy is new and can hardly be disputed. Both sexes are 
before me. Notwithstanding the marked differences, the species seems 
to be related to the Microtropeza-^oVig, joining it to Tritaxys. 

Male . — The characters are identical with those of the female except 
the slightly narrower frons and the fronto-orbital bristles are missing; 
the summit is about five times the width of the ocellar triangle. The 
markings of the body are bolder than those on the female but otherwise 
the same. 

Hal ). — Tasmania Zeehan, 1924, one male allotype and a female with 
Ihe head missing. Another female from Hobart, 14th March, 1917. 

Tritaxys Maequart. 

Tritaxys Maequart. Dipt. Exot, suppl. 2, 1847, 65. 

GoniapJiana Brauer and Bergenstamm. Denk. Akad. Wiss. Wien., 
Ivi., 1889, 97. 

Anamastax Brauer and Bergenstamm. Ibidem., Iviii., 1891, 349. 

AcmpJiana Townsend. Canad. Ent. xlviii., 1916, 153. 

OpsopJiana Townsend, Ibidem., 153. 

Quadra Malloeh. Proc. Liu. Soc. N.S. Wales, liv., 1929, 320. 

Gonanamastax Townsend. Journ. N. York Ent. Soc., xL, 1932, 472. 

A group of genera containing species commonly bred from Lepi- 
doptera and very confused in the literature includes Bhmnia Desv. and 
three other genera apparently all valid. JTlie line between some of these 
genera is not well defined, for Stiirmia approaches Winfhemia but has 
the fringe on the posterior femora interrupted at least by one outstand- 
ing long bristle about the centre. Wintheynia, from two other genera, 
is separated by the less broad frons containing less bristles and the three 
are to be recognised in the following key: — 

1. Frons very broad m*botli sexes, the bristles being arranged in 
two rows each side of the interfrontalia. The fringe of 
the posterior tibiae is variable but usually present and 
interrupted by one outstanding long bristle 
Frons narrower, normally with only one row of bristles each 
side of the interfrontalia, although occasionally 
fortuitous bristles may simulate a second row and then 
the uninterrupted uniform fringe of the posterior tibiae 
may be relied upon in cases of doubt 

3. With a grey-white pulverulent overlay on all tergites. Usually 
dull coloured species . . . . . ^ 

Without such covering, or at most limited to the fourth 
tergite. Alueh brighter species -with claws irregular in 
length . . . . . . . . . . . . . . Calo^gidia MaH. 

In Tritaxys there are variations in the fringe on the anterior dorsal 
side of the posterior tibiae and some very small specimens seem to have 
the row reduced to scattered bristles ; these small specimens conform to 
the named forms in other respects and do not seem specifically distinct. 
Like aU the other larger Tachinidae there is a wide range in sifie of 
specimens and characters regarded as important for specific recognition 
are not invariably consistent, making it necessary to cheek 
deterhimations with reliably named material.'^ 


2 

Winihemia Desv. 
Tritaxys Maeq. 
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Key to species. 

1. Biseal bristles on tHrd abdominal tergite and often on tlie 

second 

Biseal bristles absent on second and third abdominal tergites. 

Normally without bristles on the ocellar tubercle 

2. Without bristles on the ocellar tubercle. Eyes bare. Arista 

with second segment about four times longer than wide, 
reaching one quarter the length of the thickened part, 
but the first segment is longer than usual. The radial 
and median veins meet at or before costa. Abdomen 
distinctly banded black and white with a slight median 
interruption of the wMte {Qmdra) 

Male with a pair of bristles on the ocellar tubercle. Second 
segment of arista very shorty only as long as wide . . 

Badial and median veins meet at or before reaching costa. 

Abdomen with marginal bristles on second, and norm- 
ally on first tergite and diseal bristles on third with 
which it agrees with omata, but in addition, there are 
normally discal bristles on the second terete. Eyes 
normally bare. Female with bristles on ocellar tubercle 

Eadial and median veins widely separated at wing margins. 

Eyes normally hairy. Female without bristles on the 
ocellar tubercle. {Tritaxys, Opsopliana, and GoTUina- 
mastax) 

4. Marginal bristles on second abdominal tergite and may be 
indicated on first 

Marginal bristles absent on second abdominal tergite. Second 
segment of arista about as long as broad or less. 

Normally with antennae very short, the third segment 
being about twice the length of the others combined. 

Eyes bare. (Ananmstax) . . . . . . . . hraueri n. name. 

\ Second segment of arista abnormally long, occupying up to 
one half of the thickened portion. Normally eyes 
hairy on male, bare on fem4le . . milas Walker. 

Second segment of arista occupying up to one third of the 

thickened part. Normally eyes hairy. (Ac7irpha7ia) rnhrifrom Mo^cq. 

Second segment of arista occupying one quarter the length 

of the thickened part. Eyes hairy. (Goniopliana) . . heterocera Maeq. 

Prom Tasmania comes a specimen (female) diffeinng from rubri- 
from Maeq. by" having yellow-brown legs and a very short second segment 
on the arista, whilst from the National Park, Queensland, there is a male 
with brownish legs largely suffused wdth black on the femora, bare eyes, 
and bristles on the ocellar tubercle. Both these run to section 5 of 
the key. 

Tritaxys ornata M^Uoch. 

Qmdra Mailoch. Proc. Lin. Soe. N.S. Wales, liv., 1929, 320. 

Eah. — W estem Australia ; Perth. One male allotype, 16tli 
November, 1912. This specimen has the head less brightly^ coloured than 
Malloeh's description would indicate, but otherwise it agrees with the 
female. The frons is about the narrowest I have seen in this genus. 

Tritazys dissimilis Malloch. 

Quadm dissimilis Malloch. Proc. Lin. Soc. N.S. Wales, Iv., 1930, 343. 

3ai , — ^New South Wales, Queensland. Twm males and three females, 
the latter forming the allotype and paratype series. This is quite a 
common species of typical Tritaxys differing only in two veins nreeting. 
On both sexes the frons is narrower than on T, ganiaeformis Maeq. 




KOTES ON AUSTRALIAN MUSCOIDEA HI. 


61 


Triiaxys goniaeformis Macqnart. 

Blepharipeza goniaeformis Maequart. Dipt. Exot. suppL 1, 1846, 
157 —Townsend, Ann. Mag. Nat. Hist. (10), ix., 1932, 50; Townsend, 
Journ, N. York Bnt. Soc., 1932, 472 (Gomnamasiax) , 

Tritaxys australis Maequart. Dipt. Exot. suppL 2, 1847, 66. 

Masicera rufifacies Maequart. Ibidem., 71. — Brauer, Sitz. Akad. 
Wien. cvL, 1897, 340; Townsend. Canad. Entoni., xlviii., 1916, 153 
{Opsophana) . 

Synonymy. — The above are all deseribed from Tasmania, the first 
as having bare eyes, the second put into a new genus, and the third in 
yet- a third genus all by the one author. Brauer only examined the 
t3q)e of the third, and characters given by him strongly suggest the 
present position. The synonymy, as here accepted is new, although it has 
previously been suggested that the first two are conspecific. 

The antennae are of average length and the frons is as wide on 
both sexes as on the majority of the mainland species. 

Mai). — Tasmania: Hobart, Garden Island, Eagle-hawk Neck and 
Stralaan, October to March, 1916 and 1924. Two males, four females. 
Apparently the species is limited to the island. 

Tritaxys rulyrifrons Maequart. 

Gonia heterocera Maequart. Dipt. Exot. suppl. 1, 1846, 153. Males 
from Tasmania only. 

Masicera rtibrifrcnis Maequart. Ibid., suppl. 2, 1847, 69. — 
Bi’auer, Sitz. Akad. Wied. evi., 1897, 339 ; Townsend, Canad. Ent., xlviii.^ 
1916, 153 (Acnephana). 

Tritaxys heterocera Townsend, Ann. Mag. Nat. Hist. QO), ix.,, 
1932, 50. 

The antennae are very long, the yellowish head is more or less 
suffused with red, the abdomen is brown, the black being limited to a 
broad median line and the apex. The ocellar tubercle occupies one fifth 
the width of the summit which is exceptionally wide, instead of the 
normal one third. 

Mah. — Tasmania : Hobart, November, 1916, and Wynyard,. 
February, 1924. 

Tntaxys mUas Walker. 

Gonia milas Walker. List Dipt. B. Mus., iv., 1849, 799. 

^Tritaxys heterocera Malloch. Proe, Lin. Soc. N.S. Wales, liv.,. 
1929, 113 (at least in part). 

I use the name given by W'alker, pending comparisons on the type 
^ as it would seem this form and heterocera are the only two species likely 
" to be involved. The head characters on the male show slight variations 
but the ocellar tubercle occupies approximately one-fifth the width of 
the summit. Malloch 's description and figure seem very poor and 
possibly confused more than one species. 

Mah. — Queensland, New South Wales, Victoria. A^ long series 
including five males that form the allotype and paratype series. ^ Western 
Australia: A single female from Perth apparentl}^ belong to this speeiea 

R.S. — c 
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Host. — Glunia ignoMUs Walker (PsycMdae). ^ Two females were 
reared from tie pupa by Dr. A. J. Turner, collected at Dalby (24-1-26), 
<4ueensland. 

Tritaxys heierocera Maequart. 

Gonia heierocera Maequart. Dipt. Exot. suppl. 1, 1846, 153 ; suppl. 
3 , 1849 , 44 — females only. 

Maecpiart’s species is clearly indicated by bis comparison with the 
Tasmanian form, and Malloch may have the species under this name 
too, although his remarks fit better the species here referred to as milas 
On’ the average the summit is a little smaller in the present form. 

Hal. — Queensland, New South Wales, Victoria. A long series 
including five males that form the allotype and paratype series. 

Hast. — ^Noctuidae: HeliotMs armigera Hubn., Bemigera frugalis 
Eab.y'and also some abnormal specimens reared from Exoa radians Gn. 
All reared specimens in the Queensland Department of Agriculture. 

Tritaxys Iraueri new name. 

Aimmmiax goniaeformis Brauer and Bergenstamm. Dank. Akad. 
Wiss. Wien., Iviii., 1891, 349 ; lx, 1893, 123. — Townsend, Ann. Mag. Nat, 
Hist. (10), ix., 1932, 50 — nee. Maequart; ?nec Malloch, 1929. 

Anmia^ax australis Townsend. Journ. N. York Ent. Soc., xl., 
1932, 478. 

This is the genotype of Brauer and Bergenstamm ’s Anammstax, 
although Maequart ^s species is quoted by them. I think Malloch 's 
determination cannot be the same as he gives his figure a wrong length 
for the antennae.^ The ocellar tubercle is so small that it occupies one 
fifth of the summit which is only normally wide, comparable to that on 
ormta. 

Hah. — Queensland. The species is represented in every collection 
I have examined. 

Hast. — OirpMs unipunctata Haw. (Noctuidae), in the Queensland 
Department of Agriculture. 


Genus Calopygidia Malloch. 

Calopygidia Malloch. Proc. Lin. Soc. N.S. Wales, Iv., 1930, 349. 

Malloch definition does not hold good for his typical species, based 
on a variation using three specimens, one said to be damaged. I am 
mable^ to define the genus on structure as it bears wide variations that 
bring it into genus Tritaxys, differing, perhaps in having the claws of 
the anterior legs elongate and short on the others, whereas in Tritaxys 
the species have them either all long or all short. The ridge of the face 
menfooned by Malloeh again is met with in Tritaosys, some species having 
thus invalidating its importance, and I can see no marked 
difference in the terminalia. The name is worthy of retaining at least 
as being of subgeneric value. 


350. 


Calopygidia analis Malloch. 

Calopygidia analis Malloch. Proc. Lin. Soc. N.S. Wales, Iv., 1930, 


but 

the 


This abundmt species has possibly been named by an earlier author, 
1 nave not detected it in Maequart ’s works and I have not yet made 
necessary search amid Walher^s descriptions. Malloeh compares it 
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with Winihemia which is somewhat misleading, the two not being com- 
parable. The colour of the abdomen is normally black with tracings of 
brown lateral areas more or less defined and is made conspicuous by 
the dense pulverulent covering of the apical tergite, this being ashy- 
white. 

Hob . — Queensland to Tasmania. A long series of both sexes. On 
the wing,- the male of this fly is likely to be mistaken for Calliphora 
cJispar Maeq. as it has the same deportment and general features. 

Host. — Pliytometra argentifera Guen. (Noetuidae), in the Queens- 
land Department of Agriculture. 

Calopygidia castmim n.sp. 

A large chestnut-brown species with a large part of the thorax 
dorsaUy, the antennae and tarsi black, together with the median 
abdominal line and a variable amount of the abdomen at apex which may 
also be infuscated. 

Male . — ^Frons very wide, approaching one third the head-width and 
slightly less golden than the rest of the head, with a red-brown inter- 
frontalia and bristles somewhat weak, but two are clearly directed 
rearwards followed by a series that reaches level to the apex of the 
second antennal segment and ends not far from the eye margin. There 
are no ocellar bristles and the hairs that descend down to the face are 
mainly restricted to about twenty below the frontal bristles and follow 
the area near the eyes. The facial ridge has about twelve small bristles 
above the vibrissa reaching from half way to two thirds towards the base 
of the antennae. 

The chaetotaxy of the thorax shows slight variations from the 
normal, the sternopleurals being arranged 2:1 (normally 1:1 in analis). 
In colour the black of the dorsal area is bordered by brown at sides and 
apex and has the normal four thin deeper black lines. The abdomen 
has the marginal bristles of the first two segments clearly defined and 
the discals may develop on the second and third tergites. 

The fringe of bristles on the anterior dorsal side of the hind tibiae 
is conspicuously present on the basal half, then becomes broken by three 
or four outstanding bristles in the central area followed by another 
bristle extra long after which comes the normal fringe but represented 
by smaller bristles. The claws of the anterior legs are conspicuoudy 
longer than those of the others. In many of these and apparently aU 
other characters, it agrees with analis. 

Hob. — Tasmania. Holotype, one male, Mount Wellington, January, 
1921, and two male paratypes, Mount Wellington, February 1917, and 
Cradle Mountain, January, 1917. 

This fly is very similar in appearance to the blowfly Calliphora 
nigritlKn^ax for which it can be readily mistaken as it has the same 
colour and general deportment. It is very quick on the wing and 
elusive. 

Genus Winthemia Desvoidy. 

Winthenvia Desvoidy. Essai Myodaires, 1830, 173. 

The vicissitudes through which this genus is passing have com- 
plicated the literature beyond my ability to unravel. The Australian 
material before me forms quite a valid unit to which several names have 
already been applied. Austen separated one section as Blepharipoda 
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md Malloch another as Winthemia, whereas a third may be involved in 
Oarcelia, but no modem author seems to have dealt with them. I use 
the name having priority and am able to apply quite a number of specific 
names to the group. Other names are excluded from here, as on recog- 
nming their identity I have concluded they belong elsewhere. Exorista 
diversicolor and dispar Maequart, together with E, trichopareia Schiner, 
said to be a synonym of the latter, will be dealt with in the Stwrmia 
■complex as they do not belong to the present group unless the generic 
conception be widened. 


All the following forms are consistent in having the fringe of 
bristles on the anterior dorsal area of the posterior tibiae entirely with- 
out interruption, all bristles being of uniform or uniformly grading 
length, none outstanding nor yet any marked break in the series. No 
species hp more than one normal row each side of the interfrontalia, but 
one species is liable to have up to three fortuitous ones simulating a 
second row. 


Key to species of WvntJiewda. 

1. Male TOthout, female with one, rearwardly directed bristle on 

frons, or if more they are weak . . 

Both sexes with rearwardly directed bristles on frons; the 
female always with two ( W(xreelia) 

2. Abdomen without marginal bristles on the second tergite. Eyes 

bare- (Blcpharipoda) 

Abdomen on male usually without, on female with marginal 
bristles on second tergite. ( WintTiemia) 

3. Face entirely bare . . 

Face hairy only on the upper half (female unknown) . . 

4. Face especially unusually narrow; hair weak on male, minute 

on female. Legs entirely black . . 

I ace and frons broader, tibiae distinctly brownish 
Face and frons still broader, male with marginal bristles on 
second tergite 

5. Without marginal bristles on second tergite. Male with one 

rearwardly directed bristle on frons. Eyes and face hairy 
W'ith marginal bristles on second tergite. Face bare 

Male with one rearwardly directed bristle on frons, the summit 
rather broad . . 

Male with two rearwardly directed bristles on frons, the summit 
much narrower (try Fodomyia B.B.) 


2 

5 

3 

4 

mistralis Walker, 
sp. 

tramlucens Macq. 
sp. (Tasmania) 

lata Macq. 

lateralis Macq. 

6 

varipGs Macq. 
marginata Macq. 


^Yinihemia australis Walker. 

Tmliina australis Walker. Ins. Satmd. Dipt., 1856, 279. 

1907^746^X1**).^“*'”’ 

synonymy, claiming that the 
w reaches through the orient to Queensland and New 

■ho-ro° "wliere^ before me two species are apparent and yet come 

th^i- i to dispute the synonymy at the present time but 

IZS.? to retain the name of Walker’s species until the 

^ + one, is revised onee more. A third apparently distinct 
isolated m the key but is only known to me hv 
distinctly indicated, the frontal hairs descending 

the thus approaching 

WinfAemw but in every other respect it comes 

Si f^s develop fortnito^ bristles on 
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Host. — OoJirogaster contraria Walker (Notodontidae ) ; tide Proees- 
sion moth. The parasite reared is the dark form and was identified by 
Ansten as zeMna in the Queensland Museum which indicates this should 
be the typical T. amtralis. 

FapiUo aegeus Don. The same dark form was reared from this 
butterfly by myself in 1922. 

SpJimgidae^ The light form has been reared by others as well as 
myself from the pupa of hawk-moths, the genera not being determined. 

WintKeniia trmsUicens Macquart. 

Exorisia trmsMcens Macquart. Dipt. Exot., suppl 4, 1849, 189. 

Malloeh has put in Wiivtliemia two species which apparently fall 
into the main section and he had but one male in each case and used 
minor differences in distinguishing them. A very long series before 
me, largely bred, shows variations especially in size, so I have to leave 
the determination of Malloeh ’s form but believe diversa Mall, will prove 
a synonym of the present species. 

Hob . — New South Wales and Queensland. 

Most. — Eiiploea corinna Macleay (Nymphalidae) ; AnapJiaeus 
ieutoma Fab. (Pieridae) ; Oehrogaster contraria Walk. (Notodontidae) ; 
all in the Queensland Museum. 

Winthemia sp. 

Hab. — Tasmania : Hobart. Two males only. 

I have found no name that can be applied to this species which 
seems qhite distinctive in head characters. 

WintJiemia lata Macquart. 

Exorista lata ]\Iaequart. Dipt. Exot., suppl. 3, 1848, 47. 

The broad white parafacial area with white hairs is unmistakable 
for the identification of this species and Malloeh may have it under Ms 
<ilhicens. 

Hah. — ^New South Wales and Queensland. Only a few specimens 
are available to me and one I have marked as the allotype female. 

Host. — Oehrogaster contraria Walker (Notodontidae) ; in the 
Queensland Museum. 

Winthemia lateralis Macquart. 

Masicera lateralis Macquart. Dipt. Exot., suppl. 1, 1846, 163. 

Hob. — Queensland and New South Wales. Allotype female and a 
long series of paratypes as well as males. 

Host. — Papilia aegeus Don. A very long series was reared from 
this source. Also PapHio sthenelus Macleay. Both eases in the Queens- 
land Museum. 

Winthemia varipes Macquart, 

Masicera varipes Macquart. Dipt. Exot, suppl. 1, 1846, 163. 

Hab. — Tasmania: Hobart, October and January, 1913, 1914, and 
1924. Pour males and one allot5T)e female. 
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Winihcmia marginata Maequart. 

Exonsta marginata Maequart. Dipt. Exot., suppl. 4, 1849, 188. 

Masicera similis Maequart. Dipt. Exot., suppl. 4, 1S49, 194. 

This is the common Brisbane species met with throughout the year. 
The female was described as similis probably from Sydney, a damaged 
.specimen being used judging from the remark “en grande partie 
denudee.” The coloration and markings of the abdomen correspond 
to Maequart’s figure of E. marginata and according to Maequart’s 
methods should have been placed in Masicera, but presumably he over- 
iTOked the two baekwardly directed, sometimes small frontal bristles on 
the narrow frons of the male. 

ffah.— Queensland and New South Wales. 


Seotian Taehininae that have the terminalia with the forceus 
fused into one central organ lying between the paired accessory plies.^ 


Genus Peletena Desvoidy. 

Peleteria Desvoidy. Essai Myodaires, 1830, 39. 

has not hitherto been recorded from Aus- 
tralia but belongs to the Echtnomyia-group or in accordance with 

SSf ™les of pn'orTa,; S 

sfmd. Tile Australian species is very typical of its ffenus is hipipir -ranfU 
a densely kaired fourth tergite entirely red, resembling somewhat a bee 
of the geims Megachile. There is no name given for the Australi'^r 
spwies as far as I have ascertained unless it be P. javanica Desv., from 

Sost.—HeJiothis ohsoleta Pabr. (Noctuidae). 


Genus Trickolyga Eondani. 

TricJtolyga Eondani, 1859. 

reaeh^StrSfTlwTft'T^"® !^\Senus and one at least 

forSS WiS^ ^ T- Lundbeck states the 

creeps ot soroilians Wied. contains a covering of dense vellow-red bflir-i 

itim SsmLTa.'"^ is " old-gold ”Ctli1pS 

Queensland come two further species, one having a curved 
yeUow-red hairs standing erect at the base of the forceps the 
yellow -with the incidence of the light’ and 

third species have a golden head 
ae other has this more silvery and the only female I have be W t^E 
The genus is represented in several collections. ^ 


Trickolyga sorbillans Wiedemann 

Oana^^dT''''"’^ Wiedemann. Auss. Eweifi. Ins., ii; 1830, 311. 
TasiS^'' Maequart. Dipt. Exot., suppl. 2, 1847, 67. 

by lfcyin“?^Tr-^ responsible for placing the species described 
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Mah , — Tasmania to New Soutli Wales, and probably Queensland. 
Most. — Gwphis unipunota Haw., in tbe Queensland Department of 
Agriculture, is tbe bost of apparently tbis fly but I have not examined 
tbe terminalia of tbe parasite. 


Tbe cmnplex. 

There are a number of species described from tbe Commonwealth 
•as having small palpi and as tbe group has been associated with para- 
sitism on Lepidoptera, I have made the attempt to straighten out the 
\^ery involved taxonomy. I do not regard tbe generic status given below 
as well established but it certainly brings together groups of related 
species. I refer Micropalpws vittatus Macq. and M, pilifacies Macq., to 
genus Guphoceraj whilst Apratheca riufipes Macq. (try Dexiinae) is 
apparently a representative of a genus unknown to me. I have failed 
to discover tbe identity of Myohia rufifacies and tenuisetosa Macq., both 
placed in GhaetopMKalmus by Brauer notwithstanding tbe long palpi in 
the original figures and so doubt if they belong here. 

Lmnaemyia nigripAlpis Tryon, in accordance with its name, should 
'Come into this section, but the specimens described seem to be lost and 
the illustrations somewhat confusing as if the present series, Tritaxys 
and the head of MetaUea (CaUiphoridae) have been mixed. 


The genera as here isolated are tentative, the problem of nomencla- 
ture being involved in the world ^s fauna. - 


Key to genera, 

1. Botli sexes with frontal orbital bristles. Face bairy. 

Third and fourth tergites strongly tending to 
amalgamate, although the division between them 
is discernible even in the most advanced eases . . 
Only the female with fronto -orbital bristles. Third and 
fourth tergite not amalgamating . . 

2. Face distinctly hairy 
Pace bare 


AmpM'bolcsia Surcouf. 

2 

CJiaetop^haZmm B. & B. 
Microp<ilpm Macq. 


Genus AmpJiiholosia Surcouf. 

AniphiboJosia Surcouf. Nouv. Arch. Hist. Nat., Paris (5), vi., 1914, 
109. Type, Ocliromyia flavipe^inis Macq. 

Ballardia Curran. Bull. Ent. Bes., xviii., 1927, 166. Type, B. 
paUipes Curran. 

Surcouf described Maequart’s species from the type, a female, in 
such an excellent manner that its identity is not in doubt. In revising 
collections I was able to incorporate para types of Currants species and 
it has proved not practical to separate them into another species thus 
leaving three units that are definitely recognisable as valid. When the 
terminalia have been subject to more intensive study, it may he possible 
to define the three forms into more than one species each but I do not 
think this likely. 

Key to species of AmpMbolosia. 

1. Summit of head very wide, the ocellar tubercle being about 

one fifth of it. Aerostichal bristles frequently only 2:3 

but varies . , . . . . . . piMipes Cumm 

Summit of head narrower, the ocellar tubercle being only about 

one third the width. Aerostichal bristles invariably 3:3 2 

2. Ocellar tubercle about one and a quarter its own width from 

the eyes. Fifth sternite relatively small sp^ 

Ocellar tubercle hardly more than its own width from the eyes. 

Fifth sternite enlarged. Frons usually much darker 
than on the others and in addition there is a conspicuously 
wdd developed tuft of hairs at the base of each acee^ry 
plate .. .. 
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Amphibolosia palUpes Curran. 

Ochrmiyia flwvipennis Maequart. Dipt. Bxot., suppl 4, 1849, 245, 
preoee. Maeq. 1843. 

Ballardia paUipes Curran. Bull. Bnt. Ees., xpiii., 1927, 166. 

Hal). — Queensland, New South "Wales, Victoria. This is a very 
common species and very variable. 


Amphibolosia nudistyliini Macq. 

Oehromyia nudistylum Maequart. Dipt. Exot., suppl. 5, 1854, 111. 

Hal . — South Australia to Tasmania. This species which is abundant 
in Hobart is also represented from the type locality, Adelaide. 


Chaetophtliahmis similis Walker. 

Tachina simMis Walker. Ins. Saund. Dipt., 1856, 266. 

fChaetophthalmus biseriatus Malloeh. Proe. Lin. Soc X S Wales 
Iv., 1930, 311. ■ ■■■ ' 

I do not know aU the characters of the male on Walker’s species as 
the only male before me has had the terminalia mounted and in the 
extracting the stemites have broken away, but if Malloeh ’s species 
proves the same, as expected, then it should have a second row of out- 
standing black bristles situated on the sternite anterior to that of 
irevigaster. There are other species before me on which no such 
bristles occur and I have found no names yet that apply to them. 

Hab.— New South Wales. This is the common Sydney species. 

Ghaetophthalmus ir&vigaster Maequart. 

Micropalpus Irevigaster Maequart. Dipt. Exot., suppl. 1, 1846, 149. 

Hob.— Tasmania. Very abundant in the island and recognisable by 
the male having a dense row of apical bristles on the preapical ventral 
stermte. 

Micropalpn^s bicolor Macq. 

Micropalpus bicolor Maequart. Dipt. Exot., suppl. 3, 1848, 44. 

Ha^. ^New South Wales. I have no specimens from the type locality 
which IS probably Sydney, but Tasmanian specimens before me agree 
except in having a jet black area on the parafrons and Malloeh gives 
his specimen as being _ greenish-black there, whilst Maequart states 
brunatre. I cannot judge how many species may be involved. 


173. 


Micropalpus concavicomis Macq. 

Micropalpus cmcavicornis Maequart. Dipt. Exot., suppl. 4 


1849, 


of the mES ^ ^icropalpus in the restricted sense as the shape 

Hub.— Queensland to Tasmania. A very abundant Brisbane species. 

Geiins Actia Desvoidy. 

Actia Desvoidy. Essai Myodares, 1830, 85. 

their^b?ndfl3/“w Pf Lepidoptera are well known owing to 

^ ^ f species are so dealt with that without types 

or specimens from the type localities, it is not often that they can be 
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recognised again. Like all the TacMnidae they are subject to yariations 
and doubtless several species are not valid and two names are reduced 
to synonymy here. 

The Australian species described so far are recognisable by the 
venation which has setae at least along the fifth radial vein as far as the 
radio-median cross-vein and a pair of dorsal marginal bristles on the 
third tergite of the abdomen, no discal bristles on the second and third 
tergites. These together with other species yet to be described are allied 
to the European forms. There are three marked groups amongst those 
described and species within each show^ considerable intergrading. 

A. cucosmae-grou-p incorporated eucosmm Bezzi., dwrwini Mali., 
haldwini Mall., rmrifida Mall., plebeia Mall., and probably argentifrons 
Mall. There are five valid species certain. “ 

A. ferguscmd-grovip incorporated fergusoni Bezzi, valida Curran, 
parviseta Mall., and probably invaUda Mall., together with a number 
yet to be described. Three names are definitely valid. 

A tiorma<-group is a temporary name for a group containing species 
not certainly recognised and some undescribed forms. The former 1 
would judge to be norma Mall, and laia Mall, although the descriptions 
are inadequate for this recognition. The forms before me are apparently 
associated but not necessarily eon specific. 

The following key shows the leading features for the recognition of 
these three groups : — 

1. Outer cross-Yein remote from inner cross-vein (radio-median) 
being about half way towards the bend of the median 
vein . - . . . . . . 2 

Outer eross-vein near to, and not much more than its own 

length from, the inner eross-vein. Antennae short . . ei/.co5wme-gToup. 

C. Arista short, second segment often elongate and at most the 
third segment of arista as long as the third antennal 
segment group. 

Arista long, second segment always short and the third segment 

of arista always longer than the third antennal segment ? ^lorma-group. 

Most . — There are two species in collections reared from Noctuidae, 
namely A, plebeia Mall, from Erim Ivwegeli Eogen, and A. nigritula Mall, 
from one of the plague caterpillars on grass. 

AcUa darwini Mall. 

A. darwini Malloeh. Proc. Lin. Soc. N.S. Wales, liv., 1929, 334. 

A. bi’evis Malloeh. Ibidem., Iv., 1930, 309. 

A. quad^iseta Malloeh. Ibidem., lx., 1936, 20. 

Synonymy . — The name brevis applies to a reduced number, and 
qmdriseia to an increased number of setae on the lower median vein, 
whilst the latter also has the fourth postsutural dorsocentral bristle 
present. Before me are specimens that incorporate these and other 
variations showing the synonymy can hardly he disputed. 

Hoi . — ^Widely distributed over the northern half of Eastern Aus- 
tralia and it is the most common Actia in the Brisbane district. 
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APPENDIX TO PAST 2. 

Pyrelli-a australiensis Curran. 

P. awstroliensis Curran. Bnt. Mitt., svi., 1927, 345. 

P. sp. Hardy. Proc. Roj. Soe., Queensland, xlviii., 1936, 25. 

The name given by Curran was overlooked and the description 
indicates the identity of the species is that form left unnamed by me.. 

Genus Balioghitum Aldrich. 

Bali&gliLium Aldrich. Proc. Nat. Mus., Ixvi., 1925 9 (Smithsonian 
separates No. 2555). 

This genus, hitherto unknown to me, belongs to the non-metaliic 
group, with sternopleurals arranged 0 :1 according to Aldrich and 1 :1 
on the specimen before me, and has the squama, pteropleura, pros- 
ternmn, interfrontalia bare; wings as described by Aldrich except the 
*‘few distinct hairs below, none above, seems not to apply invariably 
within the genns, the third vein being entirely bare on the specimen 
before me. Prescutellar aerostiehals absent and the arista with only a 
few filaments on the basal half. The typical species is described as 
having parafrontais and parafaeials golden, which does not apply to 
the form before me where these are black. 

Balioglutum ilUngworthi Aldrich. 

P. mhigwortlii Aldrich. Ibidem., 1925, 10. 

North Queensland'. 

An allied species, from Goondiwindi, represented by a single female 
lias the snperfieial colour nearest to the slate bine of Passeromyia, red 
antennae, and an entirely dark frons which approaches best the shape 
of that on Grapkmvya. 
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The Zeolites of Queensland. 

By Marjorie J, Whitehousb, B.Se., Department of Geology, 
University of Queensland. 

{Read iefore the Royal Society of Queensland, 30th Augmt, 1937.) 

Tlie object of tbis paper is to give as complete a list as possible of 
the known Zeolites of Queensland together with the mode of occurrence 
of each, and its associated minerals. In addition a short account of the 
mode of formation of Zeolites in general is presented. 

The peculiar properties of these minerals, particularly their 
continuous dehydration curves and capacity for base exchange, have 
attracted almost as much attention as their beauty and delicacy. 

Zeolites, although hydrous minerals, are so often found filling 
cavities in igneous rocks that much interest in their origin has been 
aroused. The original theory, as stated in many works on mineralogy, 
is that they are secondary minerals derived by surface weathering and 
similar processes and owe their origin to the decomposition of minerals 
in the igneous rocks long after consolidation. A Barker (1904)^ in 
“The Tertiary Igneous Eoeks of Skye” introduced the radically different 
idea that Zeolites are products of the final phase of consolidation of 
the rocks and stated that the minerals produced by rock weathering 
differ from Zeolites in many important respects. 

An intermediate position was taken by C. N. Penner (1910)^ for 
although he concluded that the vesicles of the "Watehung Basalt were 
filled while it cooled, he thought the water concerned in the process was 
drawn not from the lava but from the undeiijdng sediments. 

J. J. Sederholm (1910)-^ introduced the term ‘‘deuteric” for 
“certain products occurring as an intergrowth of two minerals by 
reason of the action of magmatic end-stage emanations.” E. J. Colony 
(1923) extended this term to cover not only the minute structures to 
which Sederholni referred but also to “all magmatic end-stage emana- 
tion phenomena, which frequently cause large scale changes and ver^^ 
profound effects, especially in the way of mineralisation.” 

J. L. Gillson, W. H. Callahan and W. B. Millar^ in 1928 stated 
that the Adirondack gabbro was intruded by emanations or distillations 
of volatile constituents which rising from the chamber whence the gabbro 
came, produced “ deuterie minerals and afterwards pegmatites. P. F. 
Osborne^ though he agreed with these facts thought the process was, 
nevertheless, secondary, not deuteric, and restricted the latter term to 
changes resulting from emanations derived by the crystallisation of the 
rock itself, and therefore produced in the rock towards the close of the 
period of crystallisation. 

^ A. Harker (1904). ^‘Tertiary Igneous Bocks of Skye/^ p. 41. 

” C. N. Fenner (1910). Annals N.Y. Acad. Sei., Vol. 20, Ft. 2, pp. 95-187, 

® J. J. Sederholm (1916). ^'On Synanteti© Minerals and Belated Pkenomena. 
Bull.* Geol. de Finland©, No. 48, p. 142. 

^Gillson, J. L., Gallalian, W. H., Millar, W. B. (1929). ^‘Adirondack studies, 
tke age of certain of the Adirondack gabbros and the origin of the reaction rhus 
and peculiar border phases in them. ’ ' Jour, of GeoL, Vol, 36, pp. 149-163. 

® F. F. Osborne (1929). Econ. Geol., VoL 24, p. 335. 
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Sederholm® in 1929 redefined tlie term ''denterie’' saying that his. 
original purpose was ^'to make it possible to discriminate between such 
metasomatie changes as belong to a later period of metamorphism, ie., 
are secondary in the strictest sense of the word, and those that have- 
taken place in direct continuation of the consolidation of the magma 
of the rock itself/' The term was not meant to be descriptive of the 
process, but to denote changes in the minerals caused by the process. 
He thought it difficult to decide whether the solutions had emanated 
from the nearest portions of the rock masses undergoing crystallisation 
or from the magma still remaining liquid at depth, but he \vas inclined 
to lay more stress upon the first of these processes. 

Inasmuch- as many writers have now accepted this view that Zeo- 
lites are formed as final stages of consolidation and not as the first 
stages of destruction, they are now usually regarded as deuteric minerals. 

Judging from the interest taken in these minerals overseas, it is 
rather remarkable that they have escaped attention for so long in 
Queensland. One of the first accounts of them is E. B. Lindon's paper, 
''A Catalogue of such minerals as are at present known in Queens- 
land, with their principal associations and places of occurrence," 
published in 1887. In this Lindon records eight Queensland Zeolites 
known at the time. 

R. L. Jack, with his usual keen powers of observation, noted several 
occurrences which are scattered through his reports. 

In “The Queensland Mineral Index" Zeolites are recorded and all 
known localities are noted. This was published in 1913. From then 
until 1926 it is of interest to note that no Zeolites are mentioned in the 
reports of the Geological Survey. 

QUEENSLAND ZEOLITES. 

A brief account of the known Zeolites of Queensland with their 
localities is set out below. Those marked with an indicate hitherto 
unrecorded specimens. 

1. Analcite. Chem. Comp. Na M (SiOgOg + HgO. 

Crystalline form: Isometric. Sp. 6r. 2.22-2.29. ^ 

A. In cavities and amygdules in altered igneous rocks associated 

with Prehnite, Thomsonite and Laumontite. 

Loe. Bowen Eiver about 50 to 60 miles S.S.W. of Bowen; 
.at Pelican Creek a branch of the Bowen River, and at 
Strathmore Creek. 

Ref. “Report on the Bowen River Coalfield," by R. L. Jdek. 
GeoL Surv. Qld. Pub. 4, 1879, p. 6. 

See 7a and 12a, 

B. In basalt. 

Loc. Peak Dowms Goldfield, Clermont. 

Ref. “Handbook of Queensland Geology," by R. L. Jack, 
1886. 

C. Associated with Natrolite and Caleite. 

Loc. Morinish Goldfield, 29 miles N.W. of Rockhampton. 

Ref. “Qld. Mineral Index," by B. Dunstan. Geol. Surv. Qld. 
Pub. 241, 1913. 

See 8k. 

® J. J. Sedertolm (1929). Eeoa. Geol., Yol. 2^ 869. ^ 
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D. In decomposed basalt. 

Loc. Fitzroy Eiver, Rockbampton. 

Ref. ''Qld. Mineral Index,” by B. Dnnstan. Geol. Surv. Qld. 
Pub. 241, 1913. 

2. Apophyllite. Chem. Comp. H7K Ca^ (SiOg) Og + H^O. 

Crystalline form: Tetragonal. Sp. CIr. 2.2-2.4. 
(Although not a true Zeolite this mineral is so closely 
related that it is included in this report.) 

A. In basalt. 

Loc. Evelyn Run, 11 miles S. of Herberton. 

Ref. ''List of Minerals, Walsh and Tinaroo Mining District^ 
North Queensland,” by J. Stewart Berge, J. Harrison 
Brownlea, R. Colin Ringrose. Proc. Roy. Soc. Qld., vol. 15, 
1900, p. 61. 

B. In basalt. 

Loc. Jump-Up Mine, Herberton road, 9 miles S.S.W. of 
Alberton Rail Station. Walsh and Tinaroo Mineral Fields. 
Ref. "List of Minerals, Walsh and Tinaroo Mining District, 
North Queensland,” by J. Stewart Berge, J. Harrison 
Brownlea, R. Colin Ringrose. Proc. Roy. Soc. Qld., vol. 15, 
1900, p. 61. 

C. In vein of Quartz in granite country. 

Loc. Hidden Treasure Mine, Bast side of Mundie Creek, 24 
miles S.S.W. of Rockhampton. 

Ref. "Qld. Mineral Index,” by B. Dunstan. Geol. Surv. Qld., 
Pub. 241, 1913. 

3. ChabxVZite. Chem. Comp. (Ca. Nag) Alo Si^ + SHgO. 

Crystalline form: Rhombohedral. Sp. Gr. 2'08-2-16. 

A. In basalt, Peak Downs Goldfield, Clermont. 

Ref. "Handbook of Queensland Geology,” by R. L. Jack, 1886. 

B. In basalt, associated with Stilbite. Pound by A. G. Gregory. 
Loc. Toowoomba. 

Ref. "Catalogue of Minerals exhibited in the Qld. Court 
Colonial and Indian Exhibition of 1886,” p. 131, 

See 11a. 

C. In decomposed basalt, Freestone Creek, north of Warwick. 
Ref. "Qld. Mneral Index,” by B. Dunstan. Geol. Surv. Qld., 

Pub. 241, 1913. 

Nate: Specimen in Queensland Museum labelled 
"Chabazite Loc. Darling Downs” may also refer to this 
specimen. 

*D. In cavities in basalt associated with Natrolite, Calcite, and 
Quartz. 

Loc. Round Mountain, 12 miles S. of Beaudesert. 

See 8 n. 
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3. Chabazitb (var. Phacolite). 

E. Associated witli Calcite, Perro-calcite and Natrolite in basic 
Yoleanic tuff. 

lioe. Eailway cutting between Spring Bluff' and Harlaxton 
Eailway Station, 5 miles north of Toowoomba. 

Ref. “Qld. Mineral Index/’ by B. Dunstan. GeoL Surv. Qld., 
Pub. 241, 1913. See 8 E. 

P. Associated with Calcite, Magnesite, and Natrolite in decom- 
posed basalt. 

Loc. Mt. Davidson, 5 miles S.S.E. of Toowoomba. 

Ref. ''Qld. Mineral Index,” by B. Dunstan. Geol. Surv. Qld., 
Pub. 241, 1913. 

See 3 h. 

4. Gismondite. Cheni. Comp. Ca.Al 2 (SiOs)^ -|~ ^ 20 ( ^)- 

CrJ^stalline form: Monoclinie. Sp. Gr. 2.265. 

A. In basalt, Rosewood Goldfield, 32 miles N.W. of Roekiiamptoii. 
Recorded from specimen in Queensland Museum. 

Ref. E. B. Lindon '^Catalogue of such minerals as are at 
present in Queensland, with their principal associations 
and places of occurrence.” Proc. Roy. Soc. Qld., vol. 4, 
1887, p. 68 . 

B. In vughs in “granite” associated with Laumontite, 
Prehnite, Calcite, Chlorite, and Pyrite. 

Loc. Enoggera. 

Ref. “The Deuterie Mineral Sequence at Enoggera, Queens- 
land,” by M. J. Whitehouse. Min. Mag., vol. XXIV., No. 
157, June, 1937. 

See i G. 

5. Habmotome. Chem. Comp. Ba) Alo Sig O 15 . 

Crystalline form : Monoclinic. Sp. Gr. 2.44-2.50. 

A. Muldiva Mines, 7 miles W.SSW. of Almaden Railway Station 
(Chillagoe Line). Walsh and Tinaroo Mineral Field. 

Ref. “Qld. Mineral Index,” by B. Dunstan. Geol. Surv. Qld, 
Pub. 241, 1913. 

6 . Heulandite.. Chem. Comp. Ca AI 2 Sig Oig + SHgO. 

Crystalline form; Monoclinic. Sp. Gr. 2-18-2.22. 

A. Associated with Calcite and Quartz. 

“ Loc. Plant’s Shaft, Golden Gate Gold Mines, Golden Gate 
Reef, 4 miles N.W. of Croydon Railway Station, Croydon 
Gold Field. 

Ref. “Qld. Mineral Index,” bv B. Dunstan. Geol. Surv. Qld. 
Pub. 241, 1913. 

B. As a lining in geodes in granite. 

Loc. Enoggera. 

Ref. Geol. Surv. Museum. 

(This Eeolite is not Heulandite but Laumontite q.v.)’- 

^See “Beiiteiie Mineral S“eqxieiiee at Enoggera, Queensland, ^ ^ by M. J. 

WMteiionse. Min. Mag., Yol XXIV., NTo. 157, June, 1937. 
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^*C. With Natrolite on melopliyre. 

Loe. Agrieultural Eeserve, Rockliamptonj Qld. 

Eef. Queensland Museum. 

See 8o. 

D. (or Stilbite) In Quartz veins. 

Loe. Plant’s Shaft, Golden Gate Eeef, 4 miles N.W. of Croydon 
Eailway Station. 

Eef. ‘‘Qld. Mineral Index,” by B. Bunstan. Geol. Surv. Qld.^ 
Pub. 241, 1913. 

See 11d. 


■ 7. Laumontite. Chem. Comp. Ca Alg Si 4 + 2 H 2 O. 

Crystalline form : Monoelinic. Sp. Gr. 2.25-2.36. 

A. In cavities and amygdules in altered igneous rocks associated 
with Prehnite, Thomsonite, and Analcite. 

Loc. Bowen Eiver, about 50-60 miles S.S.W. of Bowen, at 
Pelican Creek, a branch of the Bowen Eiver, and at Strath- 
more Creek. 

Eef. “Eeport on Bowen Eiver Goldfield,” by E. L. Jack. 

Geol. Surv. Qld. Pub. 4, 1879, p. 6. 

See 1a and 12a. 


B. Associated with Calcite, Chalcedony, and Agate in basic rock. 
Loc. Nr. McGregor, 2J miles N.E. of Mt.' Toby, miles N.N.E. 

of Mirani Eailway Station (Mackay Line). 

•Eef. “Eeport on Geological Features of Hazledean with notes! 
on the Coal, Limestone, and other Mineral Products of 
the Mackay District.” Geol. Surv. Qld., Pub. 164, 1901. 


0. In altered igneous rocks. 

Loc. Bowen Eiver, about 50 miles S.W. of Bowen. 

Eel “Qld. Mineral Index,” by B. Dunstan. Geol. Surv* 
Qld., Pub. 241, 1913. 

D. Associated with Quartz, Calcite, and Stilbite, in andesite. 
Loc. Cracow. 

A chemical analysis of this mineral is : — 

Per cent. 


Water . . 
SiO^ . . 
AlA .. 


CaO . . 

Soda (by Dil) 


14*2 

50.5 

22‘4 

12*5 

04 


Eel “The Cracow Goldfield,” by A. K. Denmead. 

Mining Jour., September, 1932, p. 374. 

See He. 


Qld. Govt. 


E. As veinlets or lining joint planes associated with Calcite,. 
.. Chlorite, Pyrite, and Stilbite in the andesitic lode material. 
Loc. Mt. Coolon. 

Eef. “Mount Coolon Goldfield,” by C. C. Morton. Qld. Govt.. 

Min. Jour,, June, 1930, p. 199. 

See 11h. 
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F. As a lining in geodes in granite. 

Loc. Enoggera. 

Ref. Geol. Snrv. Mnsenm. 

6. In veins and vughs associated with Prehnite, Gismondite, 
Caleite, Chlorite, Epidote, Tourmaline, Fluorite, Sphalerite, 
Molybdenite, and ‘Kaolin in granite.’^ 

Loe. Enoggera. 

An analysis of this is — 

Per cent. 


SiO. 52.13 

AloO. 23*04 

Pe^Oa 0-20 

Cab . . 11*85 

MgO . . . . . . . . . trace 

NaoO 0*14 

H^b 12*64 


Ref. ^^Deuteric Mineral Sequence at Enoggera, Queensland,^' 
by M. J. Whitehouse. Min. Mag., VoL XXIY., No. 157, 
June, 1937. 

See 4b. 

8. Natrolite. Chem. Comp. Na 2 Alo Sig Oio + 2 H 2 O. 

Grystaline form: Orthorhombic. Sp. Gr. 2.20-2.25. 

A. In basalt, Peak Downs Goldfield, Clermont. 

Ref. “Handbook of Queensland Geology,’’ by R. L. Jack, 1886. 

B. In basalt. 

Loc. Toowoomba and near Ipswich. 

Ref. “Catalogue of such minerals as are at present known 
in Queensland with their principal associations and places 
of occurrence,” by E. B. Lindon. Proc. Roy. Soc. Qld., 
yoL 4, 1887, p. 67. 

C. At Muldiva; 7 miles W.S.W. of Almaden Railway Station 

(Chillagoe line). Walsh and Tinaroo Mining Fields. 

Ref. “List of Minerals, Walsh and Tinaroo Mining District, 
N. Qld.,” by J. Stewart Berge, J. Harrison Brownlea, and 
R. Colin Ringrose. Proc. Roy. Soc. Qld., VoL 15, 1900, 

p. 61, 

D. In basalt. 

Loe. Deep Lead, Herberton, 12 miles S.S.W. of Atherton 
Railway Station. Walsh and Tinaroo Mining Fields. 

Ref. “List of Minerals, Walsh and Tinaroo Mining District, 
N. Qld,” by J. Stewart Berge, J. Harrison Brownlea, and 
R. Colin Ringrose. Proc. Roy. Soc. Qld., Vol. 15, 1900, 
P* 61. 

E. Associated with Chabazite (var. Phacolite) , Caleite, and Ferro- 

caleite in basic volcanic tuff. 

Loe. Railway cutting between Springbluff and Harlaston 
Railway Stations, 5 miles N. of Toowoomba. 

Ref. “Qld. Mineral Index,” by B. Dunstan. Geol. Surv. Qld., 
Pub. 241, 1913, 

See 3e. 
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P. In decomposed basalt. 

Loc. Eosella Creek, Havilah, Bowen Eiver. 

Eef. '‘Qld. Mineral Index,’’ by B. Dunstan. Geol. Surv. Qld., 
Pub. 241, 1913. 

O. Loe. Boonab, 55 miles S.S.'W. of Brisbane. 

Eef- ''Qld. Mineral Index,” by B. Dunstan. GeoL Surv. Qld., 
Pub. 241, 1913. 

H. Associated with Caleite, Gbabazite, and Magnesite in decom- 
posed basalt. 

Loc. Mt. Davidson, 5 miles E.S.E. of Toowoomba. 

Eef. "Qld. Mineral Index,” by B. Dunstan. Geol. Surv. Qld., 
Pub. 241, 1913. 

See 3f. 

J. In vesicular basalt- Collected by L. C. Ball. 

Loc. "Tbe Falls,” Mapleton, about 7 miles S.W. of Nambour 
Eailway Station. 

Eef. "Qld. Miieral Index,” by B. Dunstan. Geol. Surv. Qld., 
Pub. 241, 1913. 

E. Associated with Analeite and Caleite. 

Loc. Morinisb Goldfield, 29 miles N.W. of Eoekbampton. 

Eef. "Qld. Mineral Index,” by B. Dunstan. Geol. Surv. Qld., 
Pub. 241, 1913. 

See Ic. 

^L. Loc. Minden, Eosewood District. 

Eef. Geol. Surv. Museum. 

^j\I. Associated with Chalcedony in basalt. 

Loc. Eavenswood. 

Eef. Qld. Museum, Eeference Collection. 

^N. In cavities in basalt associated with Chabazite, Caleite, and 
Quartz. 

Loc. Eound Mountain, Beaudesert District. 

See 3d. 

'^0. With Heulandite on melapbyre. 

Loc. Agricultural Eeserve, Eoekbampton. 

Eef. Queensland Museum. 

See 6c. 


9 . ScOLEciTE. Cbem. Comp. Ca(A10H)2 (8103)3 + ^HgO. 

Crystalline form : Monoelinic. Sp. Gr. 2.16-2.4, 
A. Magnet Copper Mine, Cloncurry Field. 

Eef. Guol. Surv. Museum, 


B. Associated with Caleite in granite. 

Loc. Mary Mine, Charters Towers Goldfield. 


Analysis 

SiO^ 

A1,03 

CaO 


H2O (by ignition) 
. 


Per cent. 
49-04 
26*64 
12*24 
13*30 
trace 
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Ref. “On the Mineral Seoleeite occurring on Granite, Charters^ 
Towers/' by A. W. Clarke. Proc. Roy. Soc. Qld., Yol. 4, 
1887, p. 110. 

C. Associated with Caleite in granite. 

Log. Mexican Mine, Charters Towers Goldfield. 

Analysis ; — 

Per cent. 

SiO. .. 

AI2O3 
CaO .. 

H^O .. 

Pe^Og . . 

Ref, “On the Mii>eral Seoleeite occurring on Granite, Charters 
Towers/' by A. W. Clarke. Proc. Roy. Soc. Qld., Yol. 4, 
1887, p. 110. 

D. Associated with Caleite in granite. 

" Loe. Queen Block Extd. Mine, Charters Towers Goldfield. 


Analysis : — 

Per cent. 

SiO, 

46-25 

Al,Os 

27-35 

CaO 

; . . . 13-95 

HjO 

13-47 



traces 


Ref. “On the Mineral Seoleeite occurring on Granite, Charters 


Towers," by A. W. Clarke. Proc. Roy. Soc. Qld., Yol. 4^ 
1887, p. no. 

{Note . — ^In the same year the above report was 
published, E. B. Lindon wrote : “ A Note on a paper entitled ^ 
^On the Mineral Seoleeite occurring on Granite, Charters 
Towers,' in which he questioned whether the mineral was 
really Seoleeite and suggested Laumontite for it. 

Clarke replied that on comparing chemical analyses 
it was nearer to Seoleeite.) 

10. Sloan'ite. Chem. Comp. Hydrated aluminous silicate of lime 
and magnesium.. 

Crystalline form: Orthorhombic. Sp. Gr. 2.441. 

A. Indentified from basalt of Darling Downs. 

Ref. “Catalogue of Minerals exhibited at Queensland Court, 
Colonial and Indian Exhibition, 1886," p. 131. 

{Note. — H. Hey in “Studies of the Zeolites, Part 
II. states “Sloanite is another species set up by Meneghini 
and Bechi (1852) ; their original analysis is very poor, 
but the description suggests laumontite, and this the 
British Museum specimen (b.M.31348, presented by the 
Chevalier Sloane in 1860) unquestionably is. E. Manasse 
(1906) analysed a specimen of natrolite under this name,, 
and Dana (Syst. Min. App. II. 1909, p. 74) says this 
analysis proves sloanite to be a variety of thomsonite, a 
slip several authors have copied)." 


26-64 

12-95 

14-20 

trace 


Tol XXin., No. 137, 1932, p. 114. 
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11. Stilbite. Chem. Comp. (Na^Ca) Al^ Sig Oi* + 6H2O. 

Crystalline form : Monoelinie. Sp. Gr. 2.094-2.205. 

A. In basalt associated with Chabazite. 

Loc. Toowoomba. 

Eef. Catalogue of the minerals exhibited in the Queensland 
Court, Colonial and Indian Exhibitions of 1886/’ p. 131. 
See 3b. 

B. Loc. On the Pitzroy Eiver, Eockhampton. 

Eef. ^'Catalogue of such minerals as are at present known in 
Queensland, with their principal associations and places 
of occurrence,” by E. B. Lindon. Proc. Eov. Soc. Qld., 
VoL 4, 1887, p. 67. 

C. Associated with Haematite, Wolfram, Garnet, and Mica in 

lode in granite. 

Loc. Eungella Station, Broken Eiver. 

Eef. ^^Eeport on the Geological Features jof the Mackay 
District,” by R. L. Jack. Geol. Surv. Qld., Pub. 39, 
1887, p. 6. 

D. (or Heulandite). In Quartz veins. 

Loc. Plant’s Shaft, Golden Gate Reef, 4 miles N.W. of Croydon 
Railway Station. 

Eef. “Qld. Mineral Index,” by B. Dunstan. Geol. Surv. Qld., 
Pub. 241, 1913. 

See 6d. 

E. Associated with Quartz, Laumontite, Calcite in veins and 

fissures, sometimes with payable gold in andesite. 

Log. Rainbow, Spec, and Golden Gate Leases, Cracow. 

Eef. “Recent Developments at Cracow,” by A. K. Deninead, 
Qld. Govt Min. Jour., 1933, p. 238. 

See 7d. 

F. With Calcite, Pyrite, and Quartz in regular or irregular veins 

in andesite tufi and conglomerate. 

Loc. Walhalla, 8 miles by road N.N.W. from Cracow. 

*Eef. “Recent Developments at Cracow,” by A. K. Denmead. 
Qld. Govt. Min. Jour., 1933, p. 239. 

G. In veins in granite with Quartz, Calcite, pink Kaolinic 

material and a waxy mineral resembling Halloysite. 

Loc. Golden Kang Claim, Almaden. 

Ref. “Golden King Claim, Almaden,” by A. K. Denmead, 
Qld, Govt. Min. Jour., 1934, p. 75^. 

H. Occurs with Laumontite, Calcite, P^ite, and Chlorite in 

andesitic lode material either as disseminated particles or 
as veinlets lining joint planes. 

Loc. Mt. Coolon Goldfield- 

Ref. “Mt. Coolon Goldfield,” by C. C, Morton. Qld. Govt. 
Min. Jour., 1935,. p. 199. 

See 7e. 
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Ill rhyolite. 

Log. Cave on south side of Glen Rock, Esk. 

Ref. Univ. of Qid. Dept, of Geology Museum. 

*K, Associated with Caleite. 

Loe. Aramae. 

Ref. Qid. Museum, Reference Collection. 

12. Thomsonitk Chem. Comp. (Nao Ca) Alg (Si 04)2 + 

Crystalline form: Orthorhombic. Sp. Gr. 2.3-2.4. 

A. In cavities in amygdaloidal volcanic rock associated with 
Prehnite, Analeite, and Laumontite. 

Loe. Bowen River, about 50-60 miles S.S.W. of Bowen, at 
Pelican Creek, a branch of the Bowen River, and at Strath- 
more Creek. 

Ref. ''Report on the Bowen River Coalfield,’^ by R. L. Jack. 
GeoL Surv. Qid., Pub. 4, 1879, p. 6. 

See 1a and 7a. 

13. Zeolites. 

(References are sometimes found to Zeolites in general,, 
the particular variety not being mentioned.) 

A. A stellate group of Zeolites growing on Cassiterite. 

Loc. Chance Mine, Watsonville. 

Ref. "Catalogue of Minerals exhibited in the Queensland 
Court, Colonial and Indian Exhibition of 1886,’’ p. 25. 

B. In basalt. 

Loe. Burleigh Heads, Point Danger, and Tambourine 
Mountain. 

Ref. "Handbook of Queensland Geology,” by R. L. Jack, 1886. 

G. Associated with Prehnite in volcanic rocks, both basic and 
acid in the Lower Bowen beds. 

Loc. Outcropping along the Nogoa River from Nandowrie 
Peak to Springsure. 

Ref. "Geological Reconnaissance between Roma, Springsure,. 
Tambo, and Taroom,” by H. I. Jensen. Qid. Geol. Surv., 
Pub. 277, p. 14, 

D. In geodes lined internally with Chalcedony. ‘ 

Loe. Nanango. 

Ref. B. 0. Marks. Abstract Proc. Roy. Soc. Qid., August,. 
1926, p. xiii. 
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VoL. XLIX., No. 6. 


The Genus Iseilema in Queensland. 

by S. T. Blake^ M.Se., Walter and Eliza Hall Fellow in Economic 
Biology, University of Queensland. 

{Bead before the Boy at Society of Queensland, ZOtli August, 1937.) 

(Plates III. and lY.) 

Species of the genus Iseilema are well known to Queensland graziers 
under the collective name of ‘'Flinders grass.’’ In Hooker’s leones 
Plmtarum tt. 3284-6 (1935) appears a monograph of the Australian 
species of this genus by C. E. Hubbard. Nine species are described, of 
which eight occur in Queensland. Of these, two are based on solitary 
specimens (I. aiMatum C. E. H., and J. dolichotriohum C. B. H.), and 
one (I. convexum C. E. H.) is based chiefly on cultivated specimens. 
Two supposed hybrids are also described. 

As a result of intensive field work carried out over large areas of 
the State during the years 1934-6, knowledge of the genus has been 
considerably extended. In 1936 the species were particiSarly abundant 
over large areas and copious herbarium material was secured, while an 
excellent opportunity was afforded for working out the field relations 
between the species. 

In the following brief account of the results of this investigation, 
the species are discussed collectively and individually. Two new species 
are described, two more hybrids are indicated, and a key to all Imown 
forms is included. In constructing the latter, characters have been 
employed which require some explanation as they were not mentioned 
by Hubbard. 

The usual raceme of the Andropogoneae consists in Iseilema of a 
cluster of seven spikelets, of which the four outer are pedicelled with 
the pedicels fused together at the base. Within this group of 
involucral spikelets is a short internode (the rhachis) bearing the 
sessile fertile spikelet (female in the Australian species) and two 
pedicellate male or neuter spikelets. The involucral spikelets may be 
male or neuter, and in the latter case may be considerably reduced or 
represented merely by rudimentary pedicels In most species they are 
contracted rather abruptly just below the junction with the pedicel, 
^ and in such eases thtYe is a fairly prominent transverse furrow at 
the actual jimction (as seen from the front) . In some cases, however, 
the spikelet is attenuate at base with usually no transverse furrow, so 
that, W'hen viewed from the front, the spikelet appears to pass gradually 
into its pedicel. 

Each raceme a" subtended by a spathe, and one or more spathes, each 
with its raceme, is more or less enclosed, at least when young, in a 
leaf-sheath. At maturity, the racemes of most ^ecies become laterally 
exserted and finally disarticulate, thus forming a special kind of “seed.” 
In three species, however, the mature racemes remain more or less 
tightly embraced by the floral leaf -sheaths. The inflorescence breaks up 
at maturity, and the “seed” consists of the floral leaf with the raceme 
enclosed in its sheath. This is referred to as a “leafy seed.” 
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The species are tufted, branched, shallow-rooted annuals, though 
under favourable conditions growth may continue for many months. 
For the most part they occur in soils of a heavy nature, and they are 
essentially summer-growing grasses. But it is interesting to note that 
on 11th May, 1936, at Kalkadoon Station, south-west of Winton, plants of 
L memhranaceiim and I. vaginifiorum were collected which were 
evidently the result of a germination following a shower which fell nine 
days previously. Though scarcely an inch high, they w'-ere dowering. 
And in July, the Flinders grasses w^re in full vigour at Birdsvilie, 
where also 1, memhraiiaceum was found in a most unusual habitat, 
playing the role of coloniser on a low sandliilL 

AYhen in full vigour, the leaf is usually rather pale green in colour, 
rarely purplish, while the culms and sheaths are frequently highly" 
coloured, reddish or purplish ; sometimes the culms are slightly pruinose. 
As the plants dry off the leaf assumes a characteristic reddish-browm hue 
seen also in other Andropogoneae {Themeda, Eidalia^ ScMzacJiyrium, 
&e.). The precise shade of browm varies from species to species, while 
the tint is also indueneed by local conditions. A few points of rain in 
wunter bleaches the grass, rendering it very brittle and unpalatable. 
This ''blackening,^’ as it is generally called, is not confined to these 
grasses. 

Several species, as indicated below, jiossess a vmy characteristic 
fragrance wdiieh is lost on drying. The scent is precisely that of the 
inflorescence of Capillipedium parviflorum Stapf. J. dolichotrichwn has 
the peculiar resinous odour of the Tnodia among which it grows, and 
which is also possessed by several other plants of the region, such as 
xicacia costinervis Domin, and Gyperus Gunnvngliamii (C. B. Clarke) 
C. A. Gardner. 

Some of the species have been found attacked by the smut Cintradia 
iseilematis D. A. Herbert,^ 

The Flinders grasses as a whole are considered to be among the most 
]:>alatable and most nutritious of grasses, and they produce excellent 
hay. The one great draw^back is their annual habit. On the Darling 
Downs, w^here they appear to be recent invaders, they are apparently 
not so valuable. 

hlost of what is knowm of the genus in this regard refers to the two 
most wddely distributed species, /. memhrmiacemn and 1. vagmiflorum. 
Around the Gulf of Carpentaria I. macratherufn is the common species, 
and is considered to be less valuable than the species further south. 
AVhether this is due to local climatic conditions or is an inlierent 
quality of the species remains to be proved, but it is worthy of remark 
that some grasses, including the Mitchell grasses {Astrebla spp.), 
definitely do depreciate in value in this region. Of the other species 
nothing is knowm beyond the fact that in August, 1936, I found 
J. Windersii to be closely grazed in good mixed pasture north of 
Hughenden. 

There follow the descriptions of the two new species, the types of 
which are in the Queensland Herbarium, Brisbane. 

Iseilema eremaeum S. T. Blake sp. nov. afSnis J. memhrcmMeo 
(Lindl.) Domin sed basibus racemorum pilis albis usque ad 5 mm, longis 
dense barbatis, pedicellis spicularum involucralium tantum leviter sul- 
catis, spathis parce glandulosis, gluma inferiore spiculae fertilis 
pubescente vix scabrida. 

* D. A, Herbert: Records of Qneenslaaad Fnagi 11.^^ Qiieeiislaiid NatnraliSfe X 
( 3 ), 59 - 60 , 1 ^ 37 . ^ ' 
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Gramm annuuin usque ad 20 cm. altum, plerumque multo humilius. 
Gulmi caespitosi, obliqui vel ereeti, graciles, yix eompressi, rigidi, ramosi 
(raro simplices), infra inflorescentiani plerumque 1-nodes, glabri 
iaevesque. Folia plerumque pallide yiridia (in sicco nee glaucescentia) , 
saepe purpuraseentia, vetera brunnescentia ; vaginae compressae et 
acute carinatae, laeves, baud glanduliferae, internodis saepe longiores, 
tenuiter nervosae, marginibus hyalinae; ligulae truncatae, tenuiter 
membranaceae, eiliatae, 0-7-Q-9 mm. longae ; laminae lineares vel superiores 
angustae lanceolatae, acutae, usque ad 6 cm. longae, sed plerumque 
breviores, carinatae, conduplieatae vel explanatae usque ad 4 mm. 
latae, rigidae, marginibus carinisque scabridulis exceptis glaberrimae 
Iaevesque. Inflarescentia foliacea, densa, 2-10 cm. longa; internodia 
primaria filiformia, inferiora usque ad 1*3 cm. longa, superiora gradatim 
breviora^; foliorum vaginae 8-10 mm. longae, acute carinatae, berbaceae, 
pallide virides vel purpurascentes tandem pallide brunneae, tenuiter 
nervosae, marginibus late byalinae, carina superne scabridae, ceterum 
laeves baud glanduliferae; spatbae ambitu lanceolatae vel elliptico- 
ianeeolatae acutae, berbaeeo-membranaceae vel demum papyraceae, 
tenuiter nervosae, marginibus late hyalinae, 6-10 mm. longae, acute 
carinatae, carina glandulas minutas sessiles paueas praedita superne 
bispida. Bacemi tandem laterabter exserti, 7-8 mm. longi, oblongi vel 
elliptico-oblongi, tandem a pedunculis disarticulantes ; peduneuli 
filiformes 1-5-2-0 mm. longi, apice tuberculos minutos gerentes vel laeves ; 
rbacbis 0*5-l*0 mm. longa, pilis albis paucis ad 3*2 mm. longis praedita. 
Spiculae involuerales masculae (vel neutrae?) fere contiguae, elliptieae 
vel oblongo-elliptieae, acutae, 3-4 mm. longae, dorso compressae, pallide 
virides vel purpurascentes ; pedieelli graciles eompressi, ea. 1*5 mm. longi, 
glabri, apice levissime transversim sulcati, basi connati et pilis albis 
serieeis ad 5 mm. longis dense barbati; gluma inferior dorso plana vel 
leviter eonvexa, tenuiter eoriaeea, marginibus angustis inflexis tenuiter 
membranaeeis, 7-11-nervis, dorso sparse asperula vel fere laevis, 
earinis scabrida et interdum glandulis minutis sessilibus perpaucis 
praedita ; gluma superior oblanceolato-oblonga, acutiuscula, eoriaeea 
yel membranaeea, 3-nervis, glaberrima, 3-3*6 mm., longa; lemma 
iuferius anguste oblongum, obtusum, byalinum, enerve, glabrum, usque 
ad 3-3 mm. longum; lodiculae cuneatae truncatae; antberae 0-8-1-0 mm. 
longae, Spicula femina lanceolata, acuminata, 5-0-5-5 mm. longa; 

gluma inferior eoriaeea, biloba, inf erne marginibus incurva, superne 
Mcarinata earinis scaberula, dorso in parte superiore parce et breve 
pubescens, ceterum glabra laevisque, 8-nervis; gluma superior laneeolata, 
acute acuminata, eoriaeea, marginibus incurvis, byalina, 3-nervis ; nervo 
medio apieem versus seabridula, ceterum glabra laevisque ; lemma inf erius 
ovatum, obtusum, emarginatum, byalinum, enerve, 2*9-3*3 mm. longum; 
lemma superius lineare integrum, 3*5 mm. longum; arista 13-16 -mm 
longa, columna minute scaberula, 5.0-6*5 mm. longa; paleae desuntf 
earyopsis eliipitiea, 2*5 mm. longa. Spiculae pedicellafae masculae (vel 
neutrae.), lanceolatae, subacutae, 2-3 mm. longae; pedieelli filiformes 
.&-8-0 mm. longi, scabridi et pilis longis serieeis pancis praediti ; glnma 
liiienora membranaeea, 7-9-nervis, earinis superne scabrida nonnunquam 
parce glandulifera, ceterum laevis; gluma superior byalina, 3-nervis ; 
lo^^m oblaneeolatum, byalinum, usque ad 2*5 mm. 
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Gregory North District: Marion Downs between Bedourie and 
Bonlia on upper slopes of low stony MU ea. + 150 ft., 23-7-1936 Blake 
12347. Gregory South District : Birdsville, on fine drift sand on gibber 
slopes 19-7-1936, Blake 12213 (type). 

The species can be recognised by the complete absence of glands on 
culms, leaves and floral sheaths, the rather small long-bearded racemes, 
the pedicels of the involucral spikelets glabrous except at the very base, 
and the slightly hairly lower glume of the fertile spikelet. 

Most interesting is the discovery of this species so far from the 
centre of concentration of the genus, and in a region of such low rainfall 
(5-8 in.). At Birdsville the plants were found on the slopes of the 
graveUy downs (Sturt’s Stony Desert) at some few miles both to the 
east and to the north of the town in company with I. vaginiflomm 
and the hybrid swarm between them. In the former place the accom- 
panying plants were chiefly Bassia spp. and Sfenopetalum lineare. In the 
latter place they were associated with scattered trees of the peculiar 
almost P2?2Zi5-like ^^waddy” (Acacia Pence P. Muell.), Chenopodiaceaey 
and scattered Astrehla pectinata. On Marion Downs the plants were 
found on the slopes of one of the flat-topped sandstone hills which are 
scattered over the gravelly downs in this region. Other annual plants 
were associated. 

Iseilema fragile S. T. Blake sp, nov. affinis Z. vaginifioro Domin, a 
quo differt inflorescentia fragillima, vaginis floriferis (iiiduratis) 
subcylindricis convolutis, spathis inferne semicylindrieis, spiculis 
involueralibus cum earum pedicellis semper ad squanias minutas 
redactis. 

Gramen ammwn fragiUimum usque ad 20 cm. altum. Culmi 
caespitosi, obliqui vel erecti, graciles sed rigidi, admodum eompressi, 
laeves, ramosissimi, ramis saepissime fasciculatis. Folia paUide viridia, 
vetera rubro-brunnea ; vaginae compressae carinatae, nervosae, superne 
scabridulae; ligulae membranaceae, laceratae vel ciliatae, ea. 0*75 mm. 
longae ; laminae lineares usque ad 7 cm. longae et ad 4 mm. latae, acutae 
utraque pagina plus minusve scabridulae. Inflorescentia foliaeea, partes 
ultimae densae 1-3 cm. Jongae; internodia primaria 3-5, facillime disar- 
ticulantia, gracilia, usque ad 4 mm. longa, superiora gradatim breviora, 
Irigona, glabra, laevia; foliorum vaginae vix vel baud carinatae, sub- 
cylindxucae, eartilagineae, marginibus tenuiores convolutae, 5-7 mm. 
longae, ca. 1 mm. diam., plurinerves, laeves. 'Racemi (aristis exceptis) 
cum spathis fere omnino obteeti, anguste lineares 8 mm. longi. spathae 
ambitu linearo-oblanceolatae, acutae, plurinerves, eartilagineae, albidae, 
apicem versus herbaeeae vel subpapyraceae et nervis viridibus manifestis, 
marginibus anguste hyalinae, 8-12 mm. longae j pedunciili graciles 
0-75-1-0 mm. longi, glabri laevesque; rhachis glabra ca. 0-75 mm. longa. 
Spicnlae involucrales nullae, earum pedieelli ad squamas minutas semper 
redacti. Spieida fertilis feminea, anguste lanceolata, acuminata, 7 mm. 
longa; gluma inferior lanceolata, acuminata, breviter acuteque biloba, 
•marginibus inferne incurvis apice versus bicarinatis, carinis hispidulis 
exceptis glabra, 8-nervis, tenuiter eartilaginea ; gluma superior lanceolata 
acuminata, 3-nervis, marginibus inflexis hyalina; lemma inferius 
hyalinum, lanceolatum, obtusum apice laceratum, 4-0-4-2 mm. longum; 
lemma superius lineare, bilobum, lobis filiformibus 0'5-0«7 mm. longis, 
hyalinum, 1-nerve, 5 mm, longum; arista valde geniculata 16-18 mm. 
longa, columna scabridula, 7 mm. longa; earyopsis oblongo-elliptiea, 
3-75 mm. longa. Spiculae pedicellaiae dimorphae, quarum una mascula 
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vel neiitraj iina semper nentra, lanceolatae vel anguste laneeolataej. 
aeutaCj usque ad 4-2 mm. longae; pedicelli graeillimi, complauati, 
marginibus bispidiili, 3-0-3-5 mm. longi; gluma inferior tenuiter mem- 
branaeeaj 4-6-iiervis, laevis, vel minuta; gluma superior Iiyalina, 3-nervis 
vel nulla; lemma inferius lineare, apice acute trilobum, liyalinum, 
eiiervej usque ad 2-75 mm. lougum vel niilluni ; lemma superius nullum ; 
lodieiilae liiieares bilobae, vel nullum: antlierae l*3-l-6 mm. longae. 

Burke District: Iffley Station, approx. 19° 25' S., 141° 1' E., 
on grassland (Astrehia, &e.) plain on heavy dark grey soil, 20-8-1936, 
Blake 12636; Docklands Station, Camooweal, grassland plain on grey 
gravelly clay loam, 750 ft,, 1-5“1935, BlSce 8844a ; Julia Creek, 3-1934, 
3Ioodie; eomm. Agric. Chemist lab. 4747 (mixed with I. vaginiflonim 
Doniin) ; Eichmond, river flats and channels on heavy brown loam ea. 
700 ft., 9-6-1936, Blake 11676: Hughenden, grassland downs on grey- 
brovm clay loam ea. 1,100 ft., 19-5-1936, BlaJce 11545 (type). Mitchell 
District: Prairie, grassland plains on hea^^y dark soils, 1,400 ft., 
22-5-1936, Blake 11616. Moreton District : Brisbane, cultivated bn sandy 
soil from seed of type-collection, 11-4-1937, Blake 12924. 

Easily recognised by its copiously branched habit, its extreme 
fragility, the hard and shining nearly terete floral sheaths with convolute 
margins, the spathes semicylindric and hardened in their lower part, 
and the absence of involucral spikelets, this distinctive and most interest- 
ing species exhibits the greatest amount of reduction in the genus. The 
involucral spikelets are constantly reduced to the merest rudiments 
of pedicels, one of the pedicellate spikelets appears to be constantly 
neuter and reduced, while one raceme was found bearing apparently 
perfect grain where both pedicellate spikelets were reduced to a more 
or less nidimentary glume. 

In I. vagmiflorum Domin, which the species most resembles, the 
floral sheaths are rounded on the back with slightly convex sides 
and appressed margins and enclose two or more racemes of which 
the outermost has at least some of the involucral spikelets prominent 
though usually reduced to the lower glume. The others show increasing 
degrees of reduction and approach those of I. fragile. As in the other 
species, however, the spathe is acutely keeled. 

In habit I. fragile resembles I. macrathenmi, but is a smaller and 
more slender plant. Because of the ease with which the plants break 
lip, perfect herbarium specimens are difficult to prepare. 

The species was fairly abundant in the neighbourhood of 
Hughenden where it appeared to he quite indifferent to variations in 
drainage conditions. Notliing is known as to its particular merits as a 
fodder grass. 
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KEY TO THE AUSTRALIAN SPECIES OP ISEILEMA AND 
THEIR HYBRIDS. 

Eaeemes becoming laterally exserted and finally disarticulating 
from their peduncles ; involucral spikelets abruptly contracted into their 
pedicels with a transverse furrow at junction, or if not, then the racemes 
bearded at base with hairs up to 5 mm. long ; infiorescence not disarticu- 
lating at maturity, the floral leaf sheaths herbaceous, always sharply 
keeled. 

Racemes either glabrous at base or bearded with hairs 1-3 mm. 
long, or if up to 5 mm. long, then involucral spikelets at least 
5 mm. long on short pedicels; involucral spikelets abruptly con- 
tracted into their pedicels and transversely farrowed at junction. 

Involucral spikelets 4-6-5 mm. long 
on pedicels their length. 

Racemes glabrous, lower lemma 

1-3- nerved . . . . 1. I. calvmi 

Racemes bearded at base, lower 
lemma nerveless. 

Leaf-blades with long tubereu- 
iate-based hairs ; keels of 
involucral spikelets long- 
eiliate . . . . . . 2. I. cUiatum 

Leaf-blades glabrous, keels of 
involucral spikelets pubes- 
cent or scabrous. 

Floral leaf-sheaths glandular 
on keel, involucral spike- 
lets flattened on back, 
densely pubescent. 

Racemes bearded at base 
with hairs 2-3 mm. 
long . . . . , . 3. I. WindersU 

Racemes bearded at base 
with hairs 4-5 mm. 

. long . . . . . . 0. I. irichapus 

Floral leaf -sheath eglandular, 
lower glume of involu- 
crai spikelets very con- 
vex on back . . . . 4. I. convexum 

Involucral spikelets 3-4 mm. long, 
on pedicels their length, 
scabrous on back . . . . 5. I. memhrmiuceuni 

Eaeemes densely bearded at base with hairs up to 5 mm. long, 
involucral spikelets attenuate on to their pedicels which are -J-i 
iheir length and not or but slightly furrowed at the junction. 
Pedicels of involucral spikelets 
bearded only at base; plants 
eglandular except for scattered 
glands on keels of spathes and 
sometimes of involucral spikelets 6, /. eremaeum 

Pedicels of involucral spikelets 
bearded throughout; upper 
part of interuodes and keels of 
floral sheaths closely glandular 7. I, dolichotriehum 
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Eacemes either quite enclosed within the floral sheaths, or if more 
or less exserted, then glabrous or shortly bearded hairs rarely up to 
3 mm long) the involueral spikelets attenuate on thejr pedicels which 
are about i their length, with no or only an indistinct transverse furrow, 

or the spikelets reduced or absent; inflorescence usually readily dis- 
articulating at maturity, the racemes usually falling with their sheaths. 

Floral leaf-sheaths herbaceous or somewhat indurated, keeled, 
racemes at length more or less exserted, sometimes disarticulating ; 
inYoIucral spikelets more or less developed, rarely absent. 

Awn 2-3 cm. long; plant rather 
regularly glandular on edge 
and keei of leaf and on keel of 

floral sheath B. Lmacrathenmi 

Awn rarely attaining 2 cm. long; 
plant "eglandular or with few 
scattered glands. 

Lower lemma 1-3-nerved . . 11. L vaginiflorum 

X I. calvimi 

Lower lemma nerveless. 

Eacemes bearded at base with 

hairs 2-3 mm. long .. 12. I , vaginiflorum 

X I. erermeum 

Eacemes glabrous or very 
shortly bearded. 

Involueral spikelets faintly 

furrowed at junction 13. 1. vaginiflorum 

X I. mcmlrcmaccum 

Involueral spikelets not fur- 
rowed at junction . . 14. L vaginiflorum 

X I. macratJierum 

Floral leaf-sheaths becoming indurated and cartilaginous, 
rounded on back downwards ; racemes almost wholly enclosed and 
tightly embraced by the spathes and floral sheaths; involueral 
spikelets usually reduced to a more or less hyaline lower glume or 
absent ; plants entirely eglandular or with but few scattered glands 
on keel of sheath. 

Each floral sheath with 2-3 spathes 
and racemes of which the lowest 
(outermost) at least has iiivolu- 
cral spikelets; floral sheaths 
with slightly convex sides and 
appressed margins ; spathes 

acutely keeled . . . . . . 9. J. vaginiflorum 

Each floral sheath with one raceme, 
subcylindric with convolute 
margins ; involueral spikelets 
constantly reduced to- minute 

rudiments of pedicels . . . . 10. I. fragile 

L friohopm (No. 0 in the key) has not yet been found in Queensland. 

In the following enumeration of species a vernacular name for 
popular usage has been suggested for each species. Two of these were 



THE GENUS ISEILEMA IN QUEENSLAND. 


89 


proposed by Everist in QueensL Agric. Journ. n.s. xliii., 382, 1935, but 
it must be admitted that in our present state of our knowledge of the 
genus the names are unfortunately chosen. 

Unless stated to the contrary, all the collections cited were made 
by myself. 

1. J. calvum C.E.H., Coarse Flinders Grass (in allusion to its 
habit) is pre-eminently a species of the channels and the deeper, damper 
depressions where it usually forms small patches. It is the coarsest 
species in the genus, the culms are more regularly erect, and the old 
leaves are of a paler, less reddish tint than usual. The large glabrous 
raceme and the unique 1-3-nerved lower lemmas are very characteristic. 

The type comes from Jardine Valley about 12 miles east of 
llughenden, and Hubbard records it also from Hughenden and Nonda 
hi the Burke District and from the Gilbert River in the Cook District. 
I found it common between Hughenden and Jardine Valley (No. 11626) 
where it occupied depressions as described above, and at the following 
new localities : — 

Burke District : Iffley Station, about 130 miles south of Normanton, 
grassland (Astrellaj &c.) plains on heavy dark grey soil 20-8-1936, No. 
12635 ; Oorindi, 40 miles east of Cloncurry, on grassland plain on light 
brown gravelly sandy loam, 428 ft., 18-5-1936, No. 11626. Gregory 
North District: Prensham Station, near Kynuna, in stream channels, 
ca. 700 ft., 13-5-1936, No. 11498; Tranby Station, about 60 miles south- 
v:est of Winton, in stream channels, 9-5-1936, No. 11427. 

Also seen but not collected at various places between Hughenden 
and Winton in depressions in the grassland in May, 1936. 

2. J. ciliatmi C.E.H., Hairy-leaved Flinders Grass, was based on a 
solitary specimen collected by Domin in Pebniary, 1910, near 
Hughenden, in grassy places towards Mount Walker. The Hughenden 
district has been well searched since without the species being redis- 
covered. I visited the locality in 1934 and twice in 1935, but it was 
not until May, 1936, that a small patch was finally located near the foot 
of Mount Walker towards the northern end. The plants were growing 
with J. convexnm near the head of a small gully in scattered Gidgea 
country. It is a very distinctive species, very strongly scented in the 
living state. One of its most outstanding characters was not described 
by Hubbard. Scattered along the margins of the leaves, particularly 
near the base, are rather long, slender, tuberculate-based hairs, a 
character unknown in any other species. The grain, also hitherto 
nndeseribed, is elliptic and 3*5 mm. long. The densely long-eiliate keels 
of the involueral spikelets are a prominent character. 

Burke District : Near Hughenden near Mount Walker, on yellowish 
brown gravelly sandy loam at head of smaU gullies in Gidgea (Acacia 
Cambagei) parkland, 1,250 ft., 24-5-1936, No. 11628. Moreton District: 
Brisbane, cultivated on sandy soil, 18-4-1937, No. 12932. 

3. I. Windersil C.E.H., Scented Flinders Grass, occurs chiefly on 
open Mitchell grass plains and downs, not however in association with 
Ash'ebl-a pecfinata. It is usually somewhat stouter and less spreading 
than the widespread I. vagmifiornm, while its strong sweetish smeU. is 
very pronounced in its native habitat, though less so on cultivated 
specimens. Hubbard records the species from near Camooweal, near 
Nonda and near Hughenden. Recent records are: — 

Burke District: Normanton, in dried-out swampy Eumhgptm 
microtheca parkland on yellowish sandy loam — one dead plant 2 ft. 
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long — 8-84936, No. 12493 ; near Camooweal on Eocklands Station, grass- 
land plain on grey gravelly clay loam, 750 ft., 1-5-1935, No. 8843; 
Yelvertoft Station, between Mount Isa and Camooweal, on muddy edge 
of waterliole, 21-4-1935, No. 8624; Oorindi, 40 miles east of Clonciirry, 
grassland plain on light-brown gravelly sandy loam, 428 ft., 18-5-1936^ 
No. 11538 ; Torver Yalley Station ea. 30 miles north of Hughenden, on 
grassland tableland on grey-blaeh clay ca. 1,300 ft., 24-8-1936, No. 12654. 
Gregory North District: Prensham Station, near Kynuna, in open 
AsirebU grassland on grey-brown clay silt, ca. 750 ft., 13-5-1936, No. 
11495; Manuka Station, near Corfield, in channels, ca. 850 ft., 7-6-1936, 
No. 11666; Mitchell District: Prairie, grassland plain on dark-grey clay 
loam with fine gravel, 1,400 ft., 22-5-1936, No. 11612. 

4. 1. convexum C.E.H. Yellow Flinders Grass. In general habit 
this species closely resembles I. Windersii, but it is not or only very 
faintly scented. The bulging usually yellowish racemes serve to dis- 
tinguish it. This grass has a tendency to restrict itself to depressions, 
forming a zone outside I. calvum, or else occupying the centre of 
depressions too shallow to support that species. 

L convexum was described chiefly from cultivated specimens, and 
the only natural habitats cited are in the neighbourhood of Hughenden. 
In May, 1936, 1 found it very common in the latter region (Nos. 11548, 
11627, 11639), and also in the following localities : 

Burke District: Iffley Station, 130 miles south of Normanton, in 
grassland {AstreMa, &c.) on heavy dark grey soil, 20-8-1936, No. 12634; 
Richmond, on river flats and channels on heavy brown loam, ca. 700 ft., 
9-6-1936, No. 11672; Tarbrax Station, about 30 miles south of IMax- 
welton, on open grassland downs, 28-7-1936, No. 12406. Gregory North 
District: Tranby Station, about 60 miles south-west of Winton, in 
channels, 9-5-1936, No. 11428. 

5. I. memhmnaceum (Lindl.) Domin. This species w’as called 
Small Flindei-s Grass'’ by Everist, but it grows as tall as most other 

species though it is frequently rather more slender. The statement that 
it di’ies off to a pale straw colour is incorrect. Normally it becomes 
reddish brown. The best distinguishing characters of this very widely 
spread species are the very small racemes very shortly bearded or nearly 
or quite glabrous at the base, and the scabrous involucral spikelets. 
Though usually found on hea^^y soils it is occasionally to be found on 
sandy soils particulariy on railway embankments, and an extreme and 
very interesting habitat cited below is the crest of a low deseii: sand- 
dune where it was behaving as a coloniser. 

Among the very numerous localities from which this species was 
eoUeeted, the following are cited to indicate its geographical distribution 
cr peculiarities in^habitat. If a locality or a neighbouring locality has 
been cited by Hubbard, it is marked with an asterisk. 

Burke District : Eocklands Station, ^Camooweal, grassland plain 
on grey gravelly day loam, 750 ft., 1-5-1935, No. 8845; Flinders River, 
iat. 19° 3tr S., ‘^common on Iffley on black soil,” 20-8-1936, No. 12644; 
Oorindi, 40 miles east of Cloiicurry, in grassland on light brown gravelly 
sandy loam, 428 ft., 18-5-1936, No. 11537; Richmond, on banks and 
dry beds of channels, ea. 700 ft., 17-6-1934, No. 6251 ; Hughenden, grass- 
land downs on grey-brown clay loam, ea. 1,100 ft., 19-5-1936: Mitchell 
District: ^Prairie, grassland plains on heavy grey soils, 1,400 ft., 
22-5-1936, No. 11617 ; Dundonald and Rodney Dovms Stations, between 
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^Longreaeli and Aramac, on open grassland downs on greenish, grey 
€lay, 3-5-1936, No. 11361. Gregory North District: Frensham Station, 
near Kynuna, in open Astrebla grassland on grey-brown eiay silt, ca. 
750 ft., 13-5-1936, No. 11496; Manuka Station, near Corfield, in open 
grassland, ca. 850 ft., 7-6-1936, No. 11665; Tranby Station, ca. 60 miles 
south-west of Winton, in channels, 9-5-1936, No. 11425 ; near Boulia on 
grassy plain, 24-7-1936, No. 12370; 35 miles south of Bedourie on Byre’s 
Greek flood, 21-7-1936, No. 12302. Gregory South District: Birdsville, 
on Diamantina flood, 19-7-1936, No. 12214; on low sandhill, No. 12244; 
Betoota, in channels, 17-7-1936, No. 12168; near Windorah on flood- 
plain of Cooper’s Creek, 11-7-1936, No. 12077; Mount Howitt Station, 
ea. 100 miles west of Eromanga, in channels of Cooper’s Creek, 6-7-1936, 
No. 12020; Noekatunga Station, approx. 27° 30' S., 143° 0' E., on silt 
beds, 28-6-1936, No. 11876; Warrabin Station, between Quilpie and 
Windorah, near pools (crab-holes) in mulga country, 24-4-1934, No. 
5503. Warrego District: Chesterton Station, approx. 25° 20' S., 147° 
20' E., in mixed grassland on dark grey clay silt, ca. 1,750 ft., 9-4-1936, 
No. 11168; ^Charleville, depressions in lightly timbered country, ca. 
950 ft., 19-4-1934, No. 5334 ; Cunnamulla, grassland plain on light brown 
silt clay, 600 ft,, 12-4-1936, No. 11199; Thargomindah, on creek bank, 
400 ft., 24-6-1936, No. 11774 ; Morven, on grassland on dark brown silt 
clay, ea. 1,400 ft., 1-5-1934, No. 5668; and also associated with myall 
(Acacia pendula), 2-4-1936, No. 10989. Maranoa District: Boma, in 
•open grassy places on heavy soils, ca. 1,000 ft., 29-3-1936, No. 10885; 
'"'Noondoo Station, south-east of Dirranbandi, on grassland with 
Eucalyptus coolahah on dark brown silt clay, 28-2-1936, No. 10571. 
Leichhardt District: Minerva, north of Springsure, grassland on dark 
grey clay loam, 800-1,000 ft., 7-3-1935, No. 7932. Darling Downs Dis- 
trict: Dulaeea to Palardo, in railway enclosure (very common at 
Palardo), on sandy soil, 15-2-1935, No. 7581; ^Jondaryan, grassland on 
dark grey clay, 1,250 ft., 22-2-1935, No. 7581. Moreton District: 
— Brisbane, spontaneous beside pathway, 26-4-1937. 

Also recorded from North Kennedy District (Pentland) and from 
Port Curtis District (Biloela, and between Rockhampton and Westwood). 

6. I. eremaeum S. T. Blake. Bunch Flinders Grass — in allusion to 
its dense compact habit. See above. 

7. I. doIicliotricJmm C.E.H. Rough-stemmed Flinders Grass is 
■suggested as a vernacular ■ on account of the stems (culms) being 
roughened by small glands just below the nodes. This species was 
d.eseribed by Hubbard from a solitary plant collected by himself at 
Duchess in February, 1931, during a very dry period. As the result of 
excellent rains earlier in the year it was very abundant near that town in 
Ma3% 1936, near one of the rugged ridges so characteristic of the region. 
Most of the plants were growing near the foot among TrioSia, 
Emieapogon^ and Neurachne, but quite a number ascended the ridge, 
growing in the little pockets of soil between the boulders. The plants 
formed small tufts mostly 3-4 in. high, with a distinct resinous odour. 
The old leaves were less reddish and paler than usual in the genus. At 
the base of the plants were small masses of '‘seed” held together by the 
long hairs at the base of the racemes. 

Gregory North District : Duchess, in valleys on stony brownish red 
loam associated with Triadia and scattered Eucalyptus leucopTiyUa at 
1,200 ft., 18-5-1936, No. 11519. Moreton District: Brisbane, cultivated 
on sandy soil from seed from above, 11-4-1937, No. 12920. 
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8. I. macrathenmi Domin, Bull Flinders Grass (name recorded 
ill G. T. White 1478 as tlie local name on tlie Gilbert Eiver)b TMs 
species is usually recognisable by its profusely brancbed babit and its 
faint but distinct odour similar to that of I. Windersii. It is however 
very closely allied to the following species and this relationship will be 
discussed below. Until recently known only from Chillagoe and the 
Gilbert River, its known range now extends into the region of greatest 
concentration of species. The new records are : — 

Cook District: Koolatah Station, approx. 15° 50' S., 142^ 15' E,, 
on parkland to open grassland on yellowish silt clay, 16-8-1936, No. 
12582. Burke District: Normanton, in dried-ont swampy Eucalyptus 
iiiicrotheca parkland among tall grass on yellowish sandy ioam, 8-8-1936, 
No. 12494; Magoura Station, west of Normanton, on river bank, 
81-5-1935, No. 9191; between Normanton and Burketown on ''black 
soil'" plains, 31-5-1935, No. 9213; Burketown, in Astrehla grassland on 
yellow-brovTi clay loam, ca. 30 ft., 1-6-1935, No. 9250; Eiversleigh 
Station, approx. i9° 0' S., 138° 45' B., old alluvial flats on grey-brown 
fine sand, 21-4-1935, No. 8702; Eoeldands Station, near Camooweal, 
grassland plain on grey gravelly clay loam, 750 ft., 1-5-1935, No. 8844; 
Pymurra, 18 miles east of Cloncurry, on dark brown soil with scattered 
gidgea {Acacia Camlagei), 611 ft., 18-5-1936, No. 11534; Oorindi, 40 
miles east of Cloncurry, in grassland on light brown gravelly sandy loam, 
428 ft., 18-5-1936, No. 11535; QuaiTeUs Siding, near Julia Creek, in 
grassland on greenish grey fine silt, 496 ft., 18-5-1936, No. 11542; 
Hughenden, grassland downs on grey-brown clay loam, ea. 1,100 ft., 
19-5-1936, No. 11543. Gregory North District : Manuka Station, Corfield, 
on grassland downs, 840 ft, 7-6-1936, No. 11664. Mitchell District: 
Morelia, between Longreaeh and Winton, grassland on dark brown clay 
loam, 828 ft., 28-5-1936, No. 11640. 

9. J. vaginiflorum Domin. Called Red Flinders Grass by Everist. 
When well grown this species has usually a loosely spreading habit, but 
small plants are more rigid and erect. Generally speaking, the culms 
and sheaths are of a rich purplish colour — often more highly coloured 
than in other species — ^bnt very rarely as in No. 11656 from near Long- 
reaeh, these parts are very pale and not at all purplish. Such plants 
were very few and were growing with highly coloured plants. The 
species is further discussed below in dealing with hybridism. It is very 
widely distributed, and, as a rule, very common in any one locality, 
occurring under a variety of drainage conditions. Very rarely indeed 
is it found on light soils. 

Distribution , — Burke District: Almost throughout tlie southern part 
as far north as Camooweal and Iffley (No. 12643), Mitchell District: 
Widely spread on the grasslands. North Kennedy District: Charters 
Towers (ex Hubbard). Gregory North District: near Boulia on grassy 
plain, 24-7-1936, No. 12369; Frensham Station, near Kynuna, in open 
Astrejila grassland on grey-brown clay silt, ca. 750 ft., 13-5-1936, No. 
11497: Winton, grassland downs on stony light yellowish brown clay 
ioaiii, 600 ft., 30-6-1934, No. 6536; Kalkadoon Station, approx. 22° 30' 
S., 142° 25' E., in channels of Diamantina Eiver, 11-5-1936, No. 11463, 
tiny plants ca. 1 in. high: Tranby Station, ea. 60 miles south-west of 
Winton, in channels, 9-5-1936, No. 11426. Gregory South District- 
Birdsville, on fine drift sand on gibber slopes, 19-7-1936, No. 12212 a; 


^ By some mistake HuLbard records this name as Aliteliell Grassy^ 
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45 miles west of Windorali on stony hilly country in Acacia scrubs 
14-7-1936, No. 12118; 'Warrabin Station, between Quilpie and Windorali, 
24-4-1934; grassland plain on light grey silt loam, No. 5491; edge of 
pools (crab-holes) in mulga country, No. 5502; =^^Windorah, on flood 
plain of Cooper's Creek, 12-7-1936, No. 12080. Warrego District: West 
of Thargomindali on pale grey silt clay flats, ca. 400 ft., 25-6-1936, No. 
11788; Cimnamulla, on sandy patch, 29-4-1934, No. 5629 ; on grassland 
plains on light brown silt clay, 12-4-1936, No. 11198. Leichhardt Dis- 
trict: Minerva, north of Springsure, very common in mixed grassland 
on dark grey clay loam, ca. 800 ft., 6-3-1935, No. 7907 ; (cited by Hubbard 
from Emerald and Peak Downs). Port Curtis Distinct: Rockhampton, 
a weed in sports ground on sandy soil, 2-3-1935, No. 7787. 

10. 1. fragile S.T. Blake. Brittle Flinders Grass. See above, p. 85. 

All blit two of the above species are very distinct and can be readily 
distinguished either in the herbarium or in the field. There is, however, 
a difficult series of forms apparently eonneeting L macrafh er um and I. 
vaginifUoruni, species wdiieh, when typically developed are readily 
distinguished as follows : — 

I. macratherum. — Plant copiously branched, freqiientN snb-erect, 
distinctly scented when fresh ; floi^al leaf-sheaths acutely keeled at least 
in upper half, herbaceous throughout or only slightly hardened near the 
base,, glandular on the keel ; margins and keel of the leaves also rather 
closely glandular, at least near the base ; mature racemes partly exsert : 
Involucrai spikelets well developed with firm glumes and a louver lemma ; 
awn 2-3 cm. long. 

J. vagimfforum . — Plant less branched, more slender, usually droop- 
ing or spreading, not scented ; floral ieaf-sheatlis not keeled, becoming 
hardened and rounded on the back downwards at maturity, keel 
eglandular or wdth a very few scattered glands; leaves not glandular; 
racemes always almost completely enclosed; involucrai spikelets usually 
reduced to a membranous lower glume or even still further reduced; 
awn rarely so long as 2 cm. 

The other forms of the series vary in ha])it wnth more or less 
distinctly keeled and somewhat hardened floral sheaths and partially 
exsert racemes wutli shorter awns than in I. ))iacraiiieruni. Involucrai 
spikelets are variable, even on tire same specimen, but are usually better 
developed than in I. vaginiflorum. Glands are usually present, but few 
in number, and irregularly scattered. One or more frequently occurs 
on the keels of the low’er glume of the involucrai spikelets. It certainly 
seems probable that such forms are hybrids of which 1. vaginifiormn 
is one of the parents. Such forms appear to be very rare ; as a rule 
only isolated plants have been found, and then mostly in company with 
both suspected j^arents. In one ease (No. 12 below) a hybrid swarm 
seems to have been detected, and it is in this colleetion alone that well- 
formed grain was found. 

11. J. vaginiflorum x. I. caknim. — This form is only known from 
the t'wo specimens collected by Hubbard and ^hnders at Jardiue Yalley 
where it w^as found growing in company with its supposed parents. One 
of these specimens is now in the Queensland Herbarium. With the 
habit of I, calvum the racemes look rather like those of I. vaginiflorum, 
but are somewhat exsert, and the lower lemma is 1-3-iierved. 

12. J. vaginiflorum x. J. ereniaeum. — Numerous specimens of this 
form were collected at Birdsville on fine drift sand overlying gibber 

R.S. — D 
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slopes in company with its supposed parents (19-7-1936, No. 12212). 
The three forms here occurred as small compact tufts, very similar to 
one another in appearance. The inflorescence disarticulates at the nodes 
as in the first species, but the racemes are subexsert and frequently fall 
before the inflorescence breaks up. The racemes approach those of L 
vaginifioritm in general appearance, but the hairs at the base are up to 
3 mm. long. The involuei'al spikelets are either male or neuter; when 
male they resemble those of I. ereynaeum] when neuter, they are very 
similar to those of I. vagimjloyuini. 

13. I. vagiyiiflonim x J. yncmlranacenni . — There arc two distinct 
forms of this. In the original form described by Hubbard, the habit is 
that of I. vaginiflorum, but by reason of the thinner, more distinctly 
keeled floral sheaths, and the partly exsert racemes with better developed 
iiivoliieral spikelets, it resembles I. macratlierum rather closely. But 
the aviis are shorter, the involucral spikelets are furrowed at the junc- 
tion with the pedicel, and glands are almost confined to a feAV scattered 
ones on the keels of the involucral spikelets. This form has only been 
found ill the 'Leichhardt District. I have seen one of the three collections 
cited by Hubbard (White 3418 from Clermont) and my 8064 from 
Blair Athol on grassland, 16-3-1935, is the same form. 

Another colleetion from Hughenden (on grassland downs on grey- 
brown clay loam, ca. 1,100 ft., 19-5:1936, No. 11547) appears also to be 
a hybrid between the same two species, but the habit is similar to that^ 
of J, memlranaceuyyi. Very few specimens were found though others 
were diligently sought for. 

14. L vaginifloynm x 1. macratliei'imi . — To this is referred a 
eiirious series of specimens from Prairie (grassland plains on heavy 
dark soils, 1,400 ft., 20-5-1936, No. 11614). In habit some specimens 
approach one species, some the other. Racemes are included to siib- 
exsert, the involucral *spikelets mostly I’cduced to a thin lower glume, 
the floral sheaths hardened but strongly nerved, glands are numerous, 
few or absent, and leaves glandular or not. There is no degree of 
constancy, even on the same specimen. 

EXPLANATION OF PLATES.* 

Plate III . — IseUema eremaeum S. T. Blake (from Blal'e 12213). 

Fig. 1, plant, natural si::e; 2, ligule; 3, spatlie; 4, raceme; 5, involucral spikelet; 
6'9, details of involucral spikelet: — 6, lower glume, from inside; 7, upper glume, from 
outside; 8, lower lemma; 9, male flower; 10, fertile and pedicellate spikelets; 11-17, 
details of fertile spikelet: — 11, lower glume, from inside; 12, upper glume, from 
outside; 13, lower lemma; 14, upper lemma; 15 and 16, earyopsis; 17, transverse 
section of earyopsis. Figs. 2-17 x 6. 

Plate IV . — IseUema fragile S. T. Blake (from Blalce 11545). 

Fig, 1, part of plant, miural size; 2, ' ^ seed ■ ^—disarticulated floral slieath with 
spathe and raceme enclosed; 3, spathe; 4, raeem’e; 5-11, details of fertile spikelet: — 
5, lower glume, from inside; 6, upper glume, from outside; 7, lower lemma; 8, upper 
lemma; 9 and 10, caryopsis; 11, transverse section of caryopsis; 12-15, details of 
male pedicellate spikelet: — 12, lower glume, from inside; 13, upper glume, from 
outside; 14, lower lemma; 15, flower; 16, transverse section, partly diagrammatic, 
of (fig. 2). Pigs. 2-15 x 6, fig. 16 x 9. 

# Due to an error in the preparation o£ the plates, the magnification of the figures 
is slightly less than that stated in ihe Explanation. 
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Essential Oils from the Queensland Flora — Part 
XI. Melaleuca viridiflora, Part 11. 

By T. G. H. JoifEs, D.Se., A.A.C.I., and W. L. H.venke, B.Se., B.Se. 

(App.). 

{Read before the Royal Society of Queensland^ 3iHh August, 1937,; 

In a previous comiminieation to the Society' it was stated that the 
essential oils of the broad leafed tea tree {'Melaleuca viridiflora) were 
being examined and the existence of at least two varieties determined. 
The first variety already described was found to contain essentially 
linalol and nerolidol as principal constituents and to show certain 
resemblance with the essential oil of M. Sniithii- with which there is 
some confusion of identity. It is noteworthy, however, that in the 
publication of Baker and Smith regarding M. Smifliii, no record of the 
occurrence of linalol is mentioned and presumably this constituent was 
absent from the oils examined by them from materials obtained near 
Sydney in N.S.W. 

The present communication deals with the essential oil from the 
more common eineoi variety of the broad leafed Melaleuca. Other 
investigators^^ have examined this oil from time to time and various, 
reports of its constituents have been published, particularly with refer- 
ence to the cineol content, but examination of the result suggests that 
in most eases the leaves were inixtures and some of the constituents 
obtained by us were not recorded. 

The oil to be described was all obtained from one tree, but similar 
I'esiilts were obtained from other trees of the cineol variety, and there 
appears little doubt at present that there is a constancy of constituents 
with respect to that variety. Our samples were, however, all obtained 
from the neighbourhood of Brisbane and it is possible that examination 
of leaves from other centres may give different results. 

Tlie oil as examined by us was found to contain 45-6 per cent, of 
cineol (Gockings’ method) together with d-a-pinene, i-limonene, 
dipentene, a-terpineol, sesquiterpene, a crystalline alcohol apparently 
not preAdoiisly described and traces of phenol. The crystalline alcohol 
isolated readily from the last distillation of oil appears to be distinct 
from eiidesmol and to be related to the hydrocarbons of the blue azulene 
class. It readily loses water and the sesquiterpene obtained gives an 
azulene on dehydrogenation as well as a reduced hydrocarbon (CigHas) 
but no trace of eiidalene or of cadalene.. The investigation of this alcohol 
and the aeeompanying sesquiterpenes of the oil is being actively pursued 
and wdll form the subject of another communication. In the meantime 
the name “ viridifloroB ' is tentatively proposed for this alcohoL 

In view^ of the cineol content and the readiness with which its 
percentage can be increased by distillation the oil can be regaraed as a 
commercial source of cineol. 
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N- 

20 


Expekimental. 

w, a-half cwt. of leaves collected from one tree near 

W^um, Brisbane, were distilled and 2,040 ces. of oil (1 per cent { 

airTwaf distillation solid matter cJ^staTlTsed 

and was separated from the main oil supply. lainsect 

The following constants were determined ; 

d,,.. . . .929 

14759 
-2-7 
Nil 
23 

45-6 per cent. (Cockings Method). 

hydS.1„lIaoal!frac?of 

SSm/ ss^e'arar- » srSsSr'wrSc 

eMoMe, bat the small amount present preelnded farther eiamiartion 
r.^c also revealed the absence of aldehydes the dried oil_l A 9 n 

(3 miTsd ^d“helnowSgSti2S^^^ diminished pressure 


[a]D .. 

Ester Value 
Acetyl Value 
Cineol 


I. 

n. 

III. 

TV. 

V. 

VI. 

\t:i. 

VIII. 

IX. 

X. 

XI. 


Temp. 
0-30=0. 
30-34=0. 
34-36=0. 
36-66=0, 
66 - 68 = 0 . 
68-74=0. 
74-88=0. 
88 - 110 = 0 . 
110-114=0. 
114-116=0. 
Eesidue 


Volume. 
35 ces. 
130 CCS. 
173 cc. 
701 ces. 
98 CCS. 
34 CCS. 

86 CCS. 
5 CCS. 
78 CCS. 

42 CCS. 

12 CCS. 


^15-5 

•9003 
•9007 
•9173 
•9178 
•9379 
•9387 
•9348 
not taken 
•9472 
•9765 


N^ 

20 

1-4703 

1-4652 

1-4653 

T4629 

1-4828 

1-4850 

1-4953 

1-4985 

1-4985 

14990 


[a]D 

+ 7 
+ 1-0 
- 1-2 
-5-6 
-5-5 
-4-5 
-j- 10 

not ta,ken 
+ 19 
0 


with 50 per eent^^reso^retn^s^oliition^and^^*^^/^ washed 
the resulting solid cafeTb. netrnl fiL the terpene from 

to. The petrol Mhei solutLns ^®s"ted 

solution until free from cineol ^^th resorcin 

in removing the lar^e amount of difficulty was experienced 

rra^a{;T+'““-^^ 

d 


(6) 


^15 *5 

N5 

20 

[a]D 

dl5-S 

N.? 

20 

[a]D 


•8735 
1-4700 
- 7 

•8590 
1-4720 
■38 


The framion («.) consisted largely of a-pinene. 

ehloiide prepared in the nsual way melted at 108=0. 
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Fraction {h) gave a crystalline tetrabroinide. 

Fractional crystallisation gave — 

dipentene tetrabroinide M.P. 125° C. 
and 1-limonene tetrabroniide M.P. 105 °C. 

Fractions 5 and 6 . — Furtber fractionation to remove diepeiitene and 
1-limonene gave ultimately a pleasant smelling oil with the following 
constants : — 

dis-s -9394 

14841 

[a]D — 6 

Identity with a terpineol was established by formation of the 
iiitrosyl chloride M.P. 112° C. and the naptliyl urethane M.P. 144*5 °C. 

Fractions 7 and 8, which gave strong coloiii" tests for sesquiterpene 
with bromine acetic acid, were further fractionated and finally distilled 
over potassium. 

The following constants were then recorded: — 
dis-s -9268 

1*4990 

[a]D + 23*5 

b.p. 95°-97°C. 2 mms. 

Dehydrogenation with selenium gave a blue azulene hydrocarbon 
(M.P. of Picrate 118°C.) and at the same time a hydrocarbon possessing 
the following constants : — 

di5.5 -916 

N.^ 1*4930 

[a]D 0 

Combustion results [C r=87*l H = 12-1 per cent.] indicated CigHoo 
and it appeared ob\ious that some hydrogenation of sesquiterpene had 
accompanied the dehydrogenation to azulene. Tlie reducing action of 
hydrogen selenide in the dehydrogenation of sesquiterpenes has been 
noticed by other workers and reviewed in the Annual Reports of the 
Chemical Society, 1936. 

No trace of eiidalene could be observed and it was concluded that 
eudesmeiie was not present. 

Ozonisation gave a small yield only of aromadendrone (M.P. of 
oxime 103 °0.) and this sesquiterpene is therefore not the main 
constituent of the fraction. 

Investigation of the sesquiterpene fraction is being actively pursued, 
but as no solid derivatives have been obtained, and as there is evident 
relationship to the azulene class of hydrocarbon, it is clear that some 
more accurate knowledge of the constitution of azulene is a preliminary 
requisite, 

ViridifloroL — In the original steam distillation of the leaves 
crystalline material was obtained towards the end of the distillation 
and similarly the last higher boiling fractions of the oil solidified. The 
solid buttery material was eoUeeted, and spread on a porous plate to 
remove adhering oil and then repeatedly crystallised from methyl 
alcohol in 'which and other organic solvents it is rather soluble. It was 
eventually obtained as a white crystalline mass. M.P. 71 
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It was at first tliouglit that it was impure eudesmoL but the subse- 

S tStTuSnee '' indicated that it could not be identical 

4- 33 )^^ rotation m chloroform solution was + 54 (eudesmol 

^ Treatment with formic acid on the water bath for half an hour 

ga\ e a sesqiiiterpeue with the following constants : 

^15 -5 *9217 

14972 

[a]D -j_ 9 

vapour acetic acid with bromine 
c-olo "X\““ f S“ “'J- ‘ 

Attempts to prepare the acetate by heating with acetic anhvrlripf^ 
were uiisuecessfuij dehydration taking place. The resuitino* h'nnir? 
possessed the following constants: ^ iQUid 

^15-5 -9315 

% 14978 

+ 32-2 

(.onibustion results were only approximate fnv P T-T 

liqua p.s».sed . small estar rihm” 1 vf ‘rf 

SX S Umi “‘r* "T'"*'- ■« ™SewhM 

,nff+ o, f ^ ^ I ■, ®?®9uiterpene obtained liy the formic acid treat- 
ment and presumabh- indicated some admixture with the aopti+P 
Deh^-drof nation of the sesquiterpenes obtained by the form c acTd a^d 
t«atm»,s aocomplfehed by L.,i„g”lS 2n“m 

sSPv — Sil JV-X 

^15-5 -9016 

^?o 14929 

[“]d _ 5 

^-P- 135°C. 20 mms. 

to a hySLaX^^Hh^LSeirdaS? ^eg^Sn?Sie?^^' corresponding 

siirssrs'uss 

and 

S^TblTaSr^hX we^l" p^obS. ^It 

in this and the previous papTr o^hisfdSX'*™® viridiflora 

, ^ references 

Jones an.l Haenke. Proc. Boy. Soe. Q., 1936, 41-44 

•Cnt” Soe. N.S.W., 1913, 205. 

toTVjey. Ckem. and Brug., 1910, 76, 832. 
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Essential Oils from the Queensland Flora, Part 
XII. — Cinnamomum Oliver!. 

By T. G. H. Jones, D.Se., A.A.C.I., and F. N. Lahey, M.Sc. 

‘Bead before the Eoyal Society of Queensland^ 2M}i October, 1937.) 

The oils from the bark and leaves of Chinamomim Oliveri were 
investigated by Hargreaves (1) in 1916, who recorded the presence of 
pinene, camphor, saffrol, and methyl eugenol in the bark oil and camphor 
1 135 per cent.), pinene, a trace of a phenol and an imidentilied terpene 
possibly phellandrene, in the leaf oik In view of the economic possi- 
bilities associated with this high percentage of camphor and the proba- 
bility that the leaf oil would contain other constituents than those 
recorded, we have reinvestigated this oil. We were unable to confirm 
the percentage of camphor recorded by Hargreaves, as in both samples 
of oil distilled by us only 51 per cent, was present. 

Other constituents of the oil were found to be a- pinene and a trace 
of phenol, as recorded by Hargreaves, but we have also determined the 
presence of dipentene, d-limonene, myrcene, methyl eiigenol, an unidenti- 
fied acid, bornyl formate, a sesquiterpene and a sesquiterpene alcohol. 

The terpene regarded by Hargreaves as being probably phellandrene 
and yielding a nitrosite has not been identified by us. We obtained a 
similar nitrosite (M.P. 84° C.), but this does not appear to be identical 
vith either a- phellandrene nitrosite (hl.P. 112° C.) or jS- phellandrene 
nitrosite (M.P. 97° C.). The small proportion of this constituent present 
in the oil and the difficulty of separating it from associated terpenes 
prevented our identification of this terpene. 

It is noteworthy that the leaf oil contains no saffrol, although this 
is an important constituent of the bark, and pinene, camphor, and 
methyl eugenol are present in both. 

No oil was obtained from a sample of wood investigated by us. 


EXPEEIMENTAL. 


Leaves of Cinnamomum Oliveri (1301b.) collected from the Beeeh- 
mont district yielded on steam distillation oil equal to 1*23 per cent, of 
the weight of leaves. On cooling camphor crystallised out. The oil 
was further cooled to --10° C. and the camphor filtered off at the pump. 

Two hundred pounds of leaves from the Montville district yielded 
IT per cent, of oil. This was treated in the same way as the first oil. 
The residual oils were then found to have the following constants: — 


di5-5 


Sample A 
(Beechmont.) 

•9322 


Sample B. 
(Montville.) 

■9239 

N ~ 

-^^20 


1-4755 

. . 

1-4722 

[ab . . . . 

. . 

-f 40-2 

. . 

-f 41-1 

Ester value 

. » 

17-9 

• . 

10-3 

Acetyl value . . 


42-5 


32 
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Bacii oil was then shaken with the following solutions in turn: — 
(a) Sodium carbonate, (b) dilute sodium hydroxide, (c) saturated 
sodium bisulphite. The residual oil Avas washed and dried and submitted 
to fractional distillation under reduced pressure (2 mm.), when the 
following fractions were collected: — 



Sa^iplb a. 




Temp. 

^15-5 

20 

[“]u 

I. 

. . Oil from liquid 

•8614 

1*466 

34-8 


ammonia trap 




II. 

. . 30-35°C. 

•8554 

L469 

-r 35T 

m. 

. . 35-37°C. 

•852 

1*469 

-f 36-3 

IV. 

. . 37-41°C. 

•8677 

1*4695 

+ 41-4 

V. 

. . 61^92°C. 

-9722 

1*4793 

+ 14-4 

Yl. 

. . 92-98°C. 

1*0099 

1*5000 

+ 5'5 


Sample B. 




Temp. 

^15-5 

20 

[“]d 

I. 

. - Oil from liquid 

*8625 

1*469 

-f 31-3 


ammonia trap 




II. 

. . 28~3S°C. 

•8584 

1*469 

+ 32 

III. 

. .. 38-4ra 

•8693 

1*4710 

-f 33-3 

lY. 

. . 68-7S°a 

•9456 

1*4741 

-f 19-3 

V. 

. . 78~82°G. 

•9379 

1*4893 

+ 10' 0 

VI. 

. . 82-88T. 

•9411 

1*5000 

+ 9 

vn. 

. . 88-92°C. 

•9570 

1*4992 

+ 11*7 

vin. 

. . 92-99°C. 

•9610 

1*5000 

+ 14*6 


When the distillation of the terpenes was completed (41° C. at 
2 mm.) camphor commenced to distil. The oil in the still was then 
cooled to — 10° C. and filtered. The last trace of camphor was remo'ved 
by distilling it "into the column and from there removing it with petrol 
ether. All the camphor was then recrystallised from petrol ether, the 
final mother liquor yielding some oil which was returned to the main 
bulk after removal of the dissolved camphor by freezing and distillation. 
The camphor was further purified by sublimation, after which a melting 
point of 176° C. was obtained. It readily formed an oxime ni.p. 118° C. 
After rigorous purification of the total jdeld of camphor it was found 
to be present to the extent of 51 per cent, in both oils. This is not in 
agreement with Hargreaves’ observations, who recorded 65 per cent, 
camphor. 

Terpenes. — {a) da-pinene. The first fraction of each oil consisted 
mainly of d a-pinene as shown by oxidation with permanganate to 
piuonie acid, the semicarbazone of which melted at 205° C. No sodium 
nopinate was obtained, indicating the absence of jS-pinene. 

(b) Dipentc7ie and d-Umonene. Fraction 3 (B) gave on refrac- 
tionation a sample B.P. 30-31° C. at 1 mm. 

d„.5 -8693 

[a]D -f 38.5 
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It was thought that the high density and rotation might be due to 
dissolved camplior. A portion of this fraction was consequently treated 
with semicarbazide under reflux for two hours. The solution was then 
neutralised and steam distilled. The x'esultant oil had [uId +34-5 and 
djg.g *8408. A similar portion with specific rotation +38-5 submitted to 
phenyl hydrazine treatment by the method recommended by Simonsen 
(2) ^fielded an oil with [a]D -j-38 and d^g.^ -8615. The semicarbazide 
method w^as thus found more effective for removing traces of camphor 
than the phenyl hydrazine method. 

The fraction now- with density *8408 and +34*5 had the 

charaeteristie odour of limonene. On treatment with bromine in cold 
amyl* alcohol-ether solution it yielded a tetrabromide. By fractional 
crystallisation using alcohol, crystals melting at 125° C. and 108° C. 
w*ere obtained. Further reerystallisation w*as prevented by lack of 
material. How^ever, the evidence available indicates the presence of 
dipentene and d-limonene. 

(c) Myrcene. By repeated fractionation of fraction 2 (B) an oil 
was obtained with — 

B.P. 27-28°C. @ 1 mm. 

d,5.5 *8330 

[o-Jd + ^1*^ 

1-4758 

This contained a large percentage of dipentene and limonene, as 
shown by the ready production of tetrabromide from it. However^ the 
low density and high refractive index seemed to indicate the presence 
of an olefinic terpene. On reduction, with sodium and alcohol the 
characteristic odour of dihydromyrcene could readily be detected. The 
density and refractive index of the reduced product show^ed a marked 
decrease due to reduction of myrcene present in the oil. The reduced 
oil had — 

di5*5 *8262 

1-4684 

The isolation of dihydromyrcene tetrabromide w*as prevented b}- 
the presence of dipentene and limonene. 

Although oeimene also yields dihydromyrcene on reduction, it would 
have been readily rcognised by its strong odour and tendency to absorb 
oxygen. 

Although the evidence above is not absolutely conclusive, there 
appears little doubt that myrcene is present in the oil. It is wurthy of 
note that myrcene oeeiirs in the oil from the leaves of the sassafras ti*ee 
— a similar tj'pe of oil to the one under discussion. 

(cl) Vnidentificd ferpenc . — Fraction 3 (B), besides containing 
dipentene and limonene, contained a terpene which yielded a nitrosite 
m.p. 84° 0. The yield of this nitrosite was extremely small, as previously 
mentioned by Hargreaves, who thought it wms possibly phellandrene 
nitrosite. After reerystallisation from chloroform and methyl alcohol, 
however, the melting point could not be raised. It did not behave like 
phellandrene nitrosite, for even in an impure state it was found to be 
quite stable. Camphene was tested for by the isoborneol method, but 
could not be detected. 
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Bmrnijl fommte. — Fractions 4 and 5 (B) had ester values of 91 and 
54"^ respectively. From these on fractionation a sample with ester value 
103 was obtained. This was hydrolised with alcoholic potash and the 
recovered oil allowed to stand at 0° C. A solid soon separated which, 
when filtered, dried and recrystallised from petrol ether, melted at 
204"" C. A mixed melting point with pure borneol showed no depression. 

The alkaline solution from the hydrolysis of the ester was acidified 
with dilute sulphuric acid and steamed distilled. The aqueous distillate 
was exactly neutralised and silver nitrate added. The silver salt formed 
was very rapidly reduced to metallic silver, indicating the presence of 
formic acid. No trace of acetic or other acids was found. The ester 
present was thus bornyl formate. 

Methyl eiigenol and sesquiterpenes . — The remainder of the oil shoived 
the characteristic colour reactions of the sesquiterpenes. At this stage 
the only difference in the two samples of oil was observed. Fraction 
6 (A) had density 1*0099, and finally on refraetionation yielded an oil 
which had — 

B.P. 84*90^. @ 1 mm. 

1*0263 
[a]B + 1 
N| 1-5000 

This was readily recognised as methyl eugenol by the preparation 
of monohrom-methyl eugenol dibromide M.P. 79° C. " 

In sample B, although methyl eugenol was found present, it was 
there in smaller quantities, and the sesquiterpenes in larger quantities 
than in sample A. It was found impossible to effect the separation of 
these substances by fractional distillation. Three fractions were 
obtained — 

(a) 92-100°C. @ 3 mm. 
dis-s -9615 

[a]D + 13-5 

This contained 26 per cent, methyl eugenol estimated by methoxy 
determinations — 

(d) 10O-104°C. @3 mm. 
dig.j -9644 

lo-h + 15 

27-5% methyl eugenol. 

(c) 107-108°C. @3 mm. 
dij.g -9696 
[ab 17-8 

24% methyl eugenol. 

In an attempt to remove the methyl eugenol fraction (b) was 
treated with Ziesel’s hydriodie acid, followed by extraction with caustic 
soda to remove the eugenol. The oil recovered had a light blue colour 
and contained iodme, apparently due to the addition of hydrogen iodide 
to a double bond in the sesquiterpene. 

Fraction (a), after treatment with selenium at 280° C. for two 
lionrs, yielded a deep blue oil (azulene) and a colourless oil of density 
■9^. Azulene was identified by its pierate M.P. 119° C. The other oil 
faffed to yield a pierate, and could not be identified as cadalene or 
Bodsdesae. 
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Attempts at forming a solid hydrochloride of the original sesqui- 
terpene were niisiiecessfnl, but this may have been due to the presence 
of methyl eugenol. 

With bromine vapour on a glacial acetic acid solution of the sesqui- 
terpene a violet colour was formed. 

A drop of concentrated sulphuric acid in a solution of the sesqui- 
terpene in acetic anhydride immediately gave a bright green colouration. 

Caryophyllene could not be detected by the characteristic blue 
nitrosite method. 

Fraction (c) was probably a sesquiterpene alcohol, for on treatment 
with formic acid its density was lowered to *9661 and its rotation altered 
from 17-8 to 0. 

Umdentified acid and phenol . — The sodium carbonate wash on acidi- 
fication and extraction yielded about one c.e. of an acid of a light yellow 
colour which did not solidify at the temperature of liquid ammonia. 

Combustion results — 

C 71*59 per cent. 

H 9*69 per cent. 

0 18*72 per cent. 

CiiHigOg requires 071*9 per cent,, H 9-89 per cent., 0 18*21 per cent. 

Titrations with alcoholic potash indicated a molecular weight of 
184, the duplicate being 182. Ci^HisOo has molecular weight 182. 

The acid thus appeared to be an open-chain unsatiirated mono- 
carboxylic acid. A more thorough investigation was prevented by lack 
of material. 

The phenol recovered from the sodium hydroxide washing w^as a 
yellow oil of density 1*0945. With ferric chloride it gave a green 
colouration, thus resembling creosol (dig.g 1*0956)* 

The phenol behaved as a mixture, for on benzoylation a portion of 
it was converted into a solid benzoyl derivative M.P. IS'" C. The 
combustion of this gave — 

C 73*84 per cent. 

H 6*2 per cent. 

The phenol itself gave — 

C 68*86 per cent. 

H 7-53 per cent. 

CgHioOs requires C 69-56 per cent., H 7*24 per cent. 

The corresponding benzoyl derivative would require 

C 74-38 per cent., H 5-78 per cent. These results are in moderate 
agreement with those of creosol, the benzoyl derivative of which melts 
at 74° 0. A mixed melting point, however, of the above benzoyl deriva- 
tive and benzoyl creosol showed they could not be identical, as the 
mixture melted at 58° G. As no sample of the corresponding isocrebsol 
was available, we were unable to prepare its benzoyl derivative for 
comparison, and in any case only about 1 e.c. of phenol was available 
for identification, so that the problem could not be finalised. 

_ Our thanks are due to the Queensland Forestry Department for 
assistance in the collection of leaves j to Mr. S. B, Watkins, M.Se., for 
permission to collect leaves on his property at Montvilie ; and to Mr. 0. T* 
White, Government Botanist, for the identification of the samples, 

BEFEBENGES. 

(1) Hargreaves, XC.S., 1916, 751. 

(2) Shnoasen, J.S.GJ., London, 1920, 297 T. 
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VoL. XLIX., No. 9. 

The Establishment of a Seismological Station in 
Brisbane, Queensland. 

By W. H. Bryan, D.Se., Department of Geology, University of 

Queensland. 

{Read iefore the Royal Society of Queensland^ 25th October^ 1937.) 

During the past there has existed very little local interest in 
seismology. This lack of enthusiasm for a science that elsewhere has 
many ardent stuSdents is almost certainly due to the fact that perceptible 
earthquakes are! of rare occurrence in Queensland. Thus since the 
establishment of the University of Queensland twenty-seven years ago 
there have been only two noteworthy earthquakes within the State. The 
first of these occurred in 1918, and was investigated by Hedley^ some 
years later. The second, which took place on 12th April, 1935, and 
which has been described by Bryan and Whitehouse,^ was of sufficient 
intensity to arouse considerable popular interest. In a statement made 
in the public press at this time, the writer deplored the fact that there 
was no seismograph in operation within the State and urged the neces- 
sity of establishing a seismological station in this part of Australia. 

Following this appeal a gentleman -who, wishes to remain anonymous, 
but who was an early student at the University of Qujcensland, gener- 
ously offered to provide the money necessary to purchase a Milne-Shaw 
Seismograph (No. 58). 

Subsequent to- the acceptance of this generous offer the Council for 
Scientific and Industrial Research was approached with the request that 
a second similar Milne-Shaw instrument be obtained in order to make 
the proposed station of greater value and more self-contained. This 
request was favourably received and a second instrument (No. 60) thus 
secured. 

THE SITE * 

The temporary site selected for the station in which these instru- 
ments are housed is in the basement of the new University Library. 
This position has many things to recommend it, the principal being its 
convenience, for it is closely adjacent to the Department of Geology, 
from which^he station is controlled. The chief adverse factors are the 
absence of solid rock on which to base the foundations (the Library 
building having been erected on a relatively unconsolidated river terrace 
alluvium), and the nearness to the city. But since many excellent 
stations are successfully operating under somewhat similar conditions 
these objections were not thought sufficiently strong to warrant the 
selection of a less convenient site. 

The most suitable part of the basement having been selected, it 
was bricked off to form a light-proof and draught-proof room with a 
reasonably equable temperature. 

The exact position of the site was carefully fixed by Mr. F. James, 
M.Sc., Lecturer in Surveying at the University of Queensland, as 
Latitude 27° 28' 41" S., Longitude 153° 1' 52" E., Elevation 15 metres. 

Mr. James was also responsible for fixing the direction of the 
meridian within the seismograph cellar, 

^ Trans. Boy. Geog. Soc. Qld. YoL 1, p. 151, 1925. 

® Froe. Boy. Soe. Qld. Vol. 49, pp, 106-119. 

*Tlie penmaneixt site of tke station will Ue witMn tlie University of Queensland 
St. Lneia^ where eminently suitable conditions should be fonnd wheai 
ft# 'is' feaUy mteMiAed there. 
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THE FOUNDATIONS. 

The two instruments are set up on a sing-le foundation designed by 
the writer in co-operation with Mr. N. L. Thomas, of the Goyernment 
ArehiteeUs Department. 

The foundation consists of a solid monolith of concrete weighing 
approximately tons. It is not reinforced in any way, and the 
concrete was poured as one continuous operation. The foundation is 
L-sharped, one side of the L being carefully aligned on the meridian 
and the other side at right angles to this. The whole concrete monolith 
is sunk 2 feet into the earth, is independent of and free from the 
foundations of the building, and is separated from the concrete floor of 
the cellar by a dry moat 5 inches wide and 8 inches deep. 


THE SEISMOGEAPHS. 

The instruments consist of a pair of Milne-Shaw horizontal pendulum 
seismographs with electro-magnetic damping. Each instrument has been 
adjusted to a period of 12 seconds, a damping ratio of twenty to one, 
and a magnification of 250. 

Of the instruments as set up No. 58 registers the north-south 
component and No. 60 the east-west component. 

The recording system is an optical one, the record being received 
on special Bromide B paper secured to a drum which is operated by a 
clockwork mechanism. 

THE TIMING AERANGEMENTS. 

The time signals appearing on the record are controlled by a 
synchronome clock with half -minute impulses, alternate pulses of which 
are selected by another synchronome mechanism to give minute breaks 
on the record, each with a duration of 3 seconds. The hour is recorded 
as the first of three half-minute signals. The daily error in the station 
time is determined by comparing it by means of a radio receiving set 
with Eastern Australian Standard Time as broadcast by Station 4QG, 

Corrected times are finally converted to Greenwich Mean Time for 
purposes of record. 


CONCLUSION. 

The trials already conducted have on the whole been most satis- 
factory. Local disturbances obtrude themselves only when heavy 
hammering is being done on the floors and walls of the still incomplete 
building that houses the station. On the other hand, those records of 
earthquakes that have been recorded are very satisfactory on account 
of their clarity, and more particularly in the ease with which the initial 
impulse of the preliminary waves can be marked off from the microseisms. 

The station is in touch with other earthquake observatories in 
Australasia and elsewhere, both directly and indirectly, through the 
Seismologieal Research Committee of the Australian and New Zealand 
Association for the Advancement of Science. 

Situated as it is on the margin of the actively seismic Pacific basin, 
this new observatory should play an important part in intemationai 
seismology, more particularly as it helps to bridge the large gap in the 
chain of circum-Pacific stations that hitherto has existed between Sydney 
and Java. 
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The Gayndah Earthquake of 1935. 

By W. H. Bryan, M.C., D.Sc., and F. W. Whitehouse, Ph.D., M.Sc., 
Department of Geology, University of Queensland. 

(Text figures 1 and 2.) 

(Iicad hefore the Royal Society of Queensland, 25th October, 1.937.) 

1. INTRODUCTION. 

Queensland has been remarkably free from earthquakes, at least 
from those that can be readily appreciated by the human senses. 

Although slight local tremors and occasional rumbles that may 
represent earth noises have been reported from time to time, only two 
shocks of notable magnitude have occurred within the last twentv-five 
years. 

The first of these occurred on 7th June, 1918', and has been recorded 
by Hedley.^ The second, with which this paper is particularly concerned, 
took place on 12th April, 1935. 

Other than notices in the public Press the only account that has yet 
been published is a short note by Ball.^ Brjmn® has briefly referred to 
the main features in so far as they affect another problem. 

2. TIME OP OCCURRENCE. 

The Gajmdah earthquake occurred towards noon on 12th April, 
1935. The exact time could not be determined from local evidence, for 
there were no clocks of the required exactitude within the meizoseismal 
area. Nor were prompt observations made of the times shown by those 
clocks that were available. 

Information obtained by courtesy of the Deputy-Director of Posts 
and Telegraphs shows that— 1. The Post OfSce clock at Gavndah stopped 
at 11.35 a.m., and 2. The shock reached the Post Office at Wondai (50 
miles south of Gayndah) at 11.35 a.m. 

The Port Master at Maryborough (70 miles east of Gayndah) 
reported the shock as having reached there at 11.344- a.m., but did not 
check his time against Eastern Australian Standard. “ 

In the absence of more satisfactory local evidence as to the time of 
the disturbance, recourse was made at a later stage of the investigation 
to leas direct methods. Thus, the position of the epicentre having been 
determined by local evidence, the several seismologieal stations in 
Australia were notified. With the knowledge which they then had of 
(ffi) the position of the epicentre, (i) the distance of the epicentre from 
their partiralar recording station, and (c) the precise time of arrival of 
the preliminary phase of the earthquake at that station, calculations as 
to the time of the disturbance were possible. Estimates arrived at on 
this basis are as follows: — Riverview College 11 hours 32 minutes 00 
seconds, Sydney 11 hours 34 minutes 45 seconds, Melboui-ne 11 hours 
34 minutes 08 seconds, and Adelaide 11 hours 35 minutes 03 seconds. 
The reason for the considerable discrepancies shown in these results is 

‘ Traas. Roy. Geog. Sbe, Qld., Yol. 1, No. 16, 1925, p. 151. 

7<J5d. Govt. Min. Jour., Yol. 36, No 419, 1935, p. 133. 

: *Proe. Gt. Barrier Reef Committee, Yol. lY., Bt. 2, 1936, p. 50. 
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almost certainly to "be found in the difficulty of determining on the 
records of small earthquakes the precise moment when the first of the 
preliminary weaves arrive, as these are frequently masked by 
microseisms. 

It will be seen that the indirect method of determining the epieentral 
time was no more successful than that based on direct local evidence. 
Averaging the results from Sydney, Melbourne, and Adelaide, we get 
11 hours 34 minutes 39 seconds Eastern Australian Standard, or 1 hom^ 
34 minutes 39 seconds Greenwich Mean Time. This corresponds reason- 
ably well with the local estimates, but shows a marked discrepancy from 
the estimate of Eiverview College Observatory, which, it must be 
remembered, is the best equipped station in Australia, 

3. SEISMOLOGICAL EECOKDS. 

Any attempt at an accurate study of the Gayndah earthquake was 
made impossible by the fact that at the time there was no seismograph 
in Queensland itself^ or in any adjacent regions to the east, north, or 
west, the five Australian stations then in operation all lying to the south 
of a line joining Sydney and Perth. Thus, although each of these 
stations recorded the earthquake, satisfactory intersections of the 
individual results were not obtained. 

The nearest seismographs are situated at Sydney, New South Wales. 
Of these that at the Sydney Observatory, although it responded to the 
tremor at 1 hour 37 minutes G.M.T., does not allow of recording of 
indmdual phases of disturbances such as that under consideration, the 
rate of the machine being too slow. 

The other Sydney station (at Eivemdew College) is better equipped, 
having Wiechert instruments recording all three components, in addition 
to a Mainka and a Galitzin. 

The following records are extracted from the relevant portions of 
the Eiverview College Seismological Bulletin : — 
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* PortiiBately this serious deficiency has now been rectified throngli the 
generosity of a gentleman, who wishes to remain anonymous, who has present^ 
a Miine-Shaw Seismograph to the University of (^eensland. This, and a seeohd 
similar instrument provided by the Council for Scientific and Industrial Eeseai^,' 
are housed in the newly-established University of Queensland Seismological Static* 
Bee the preceding article in this volume. 
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The seismograph at Meibonrne Observatory (a Milne-Shaw register- 
ing the East- West component) recorded the tremor, but the P waves 
were rather obscure owing to mieroseisms. The exact time of the 
emergence of the S waves is also somewhat doubtful, but the L waves 
are more definitely recorded at 1 hour 39 minutes 41 seconds. At 
40 minutes 06 seconds the maximum showed an amplitude of 6*4 mm. 
and a period of 4 seconds. 

At Adelaide Observatory a Milne-Shaw instrument registering the 
North-South component recorded the arrival of the P waves at 1 hour 
38 minutes 59 seconds, the S at 1 hour 41 minutes 04 seconds, and the 
L at 1 hour 41 minutes 20 seconds, with a maximum disturbance of 
1-9 mm. of waves of 7-5 seconds period at 1 hour 42 minutes 40 seconds. 
The calculated epicentral distance based on these observations ^vas 1240 
kilometres. 

At Perth is a Milne-Shaw^ instrument recording the North-South 
component. The time of arrival of the P and PP waves is somewhat 
doubtful owing to their traces being mixed with mieroseisms as large as 
themselves, but may be 1 hour 38 minutes 07 seconds and 1 hour 39 
minutes 25 seconds respectively. The S waves are more confidently 
placed at 1 hour 43 minutes 55 seconds. The L wmves arrived at 1 hour 
48 minutes 05 seconds. The epicentral distance based on the times of 
arrival of S and L was calculated at 2390 miles (3848 kilometres). 

The Dominion Observatory at Wellington, New Zealand, reported 
that no records of the tremor were recorded by any instrument in New 
Zealand. 

The authors are most grateful for this information, which has been 
supplied by the officers in charge of the respective stations, but these 
records, although of great interest, could not be used as a basis for exact 
work, as they are somewhat discordant. Thus it would be impossible 
to fix the position of the epicentre even approximately from a correlation 
of the data contained in the several reports. 

4. COLLECTION OP EVIDENCE. 

The authors early realised the possibility of obtaining some light 
on the nature and origin of the earthquake if a sufficient number of 
reliable reports could be gathered from the personal experience of people 
situated within the area perceptibly affected. In view of this possibility, 
an immediate appeal for information wms made through the Brisbane 
press and by means of the Australian Broadcasting Stations at Brisbane 
(4QG) and Rockhampton (4RK). 

These appeals brought forth a most gratifying response in the 
shape of niimerons replies. ]\Iost o-f these appeared to be thoroughly 
reliable, ivhile very few" were worthless. Some contained information 
collected by the sender from a number of different sources, and several 
were prepared with a scientific precision and exactitude that must have 
involved a great deal of patient work. 

In addition to these replies there were available the numerous 
messages sent in to the Brisbane newspapers by country correspondents 
and the more localised details set out in those country newspapers 

published in the affected area. 

In order to fill the numerous gaps in onr knowledge that remained 
. these replies had been received, a questionnaire was drawn up 
based on tlft Ro^i-Porel Seale and despatched to school masters and 
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otliers likely to be in a position to lielp. Nearly all of the forms were 
eompleted and returned, thus affording a great deal of additional 
information. As a result of these various methods reports have been 
collected from nearly 200 localities. 

5, INTERPRETATION OF DATA. 

The information thus obtained was summarised and placed on 
numbered cards on which the names of the localities did not appear. 
The intensity represented by each summarised account was then assessed 
independently by each of the authors and the localities afterwards 
ascertained by reference to a key. In this way 'it was hoped to ensure a 
more complete detachment in the investigation, and in particular to 
prevent the overemphasis of geologically ‘ ‘likely’' districts. 

6. USE OF THE ROSSUFOREL SCALE. 

The intensity assessed for each locality was expressed in terms of 
the Rossi-Forel scale. Although this has long been used internationally 
and has met with general acceptance, it is not easily applied to conditions 
in Queensland.^ Originally constructed for use in investigating earth- 
quakes in Italy, it is particularly suitable for a country where the 
people are largely concentrated into towns, where they live in brick and 
rubble houses that are in many cases not soundly constructed, and where 
brick chimneys are numerous. Thus intensity No. 8 on the Rossi-Forel 
scale is based solely on fall of chimneys, cracks in the walls of 
buildings.” It is obviously impossible to apply these criteria in the 
smaller country towns of Queensland, wdiere the vast majority of people 
live in wooden (^Hrame”) houses wdiich have no brick chimneys. Again, 
intensity No. 7 is based in part on . . general panic, without 

damage to buildings.” But is the panic point the same in a Sicilian 
slum and on an Australian farm? It is doubtful. In viqw of th<i 
relatively scattered population, the absence of brick houses and chimneys, 
and the somewhat phlegmatic character of the average Australian 
country man, it may be that the absolute intensities in this paper have 
been somewhat underestimated in terms of the Rossi-Forel scale. With 
regard to the estimation of relative intensities the authors feel 
considerably more confidence. 

7. DISTRIBUTION OF APPARENT INTENSITY. 

One of the maps accompanying this paper (text figure 1) shows a 
series of isoseismal lines, each based on the assessed intensity in terms 
of the R.F. scale. It should be noted that such a map shows the distribu- 
tion of apparent intensity, not of intrinsic intensity, the distribution of 
which should be far more regularly concentric. 

Concerning this question of '“apparent” intensity Wood,* who made 
a detailed study of San Francisco after the earthquake of 1906, writes: — 
It is a general fact of observation that strong earthquakes are far more 
destructive on loose, ■water-soaked soil, or made ground, than where 
fresh, crystalline rock outcrops at the surface. This has been observed 
over and over again. Also, intermediate grades of destructiveness are 
generally found on ground of intermediate degrees of firmness. . . . 
It seems obvious that the relationship is one of cause and effect, and the 


* An analysis of tlie records obtained lias suggested certain adaptations that 
mstj be used for local conditions. Some of these are set out on pages 113 and 114. 
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Text Fig, 1. 

Map of Soiitli-Ea.steni Queensland, showing distribution of Isoseismals. (The 
fflaall circles represent localities from which detailed reports of the tremor were 

rwited.) 




Text Fig. 2. 

Map of Soutli-Easterii Queenslaad, showing the distribution of (1) palaeozoie 
and earlier rocks (plain) , and (2) mesozoie and later rocks (stippled areas). , 
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meehanism is considered to be weH understood. ‘Apparent’ seismic 
intensity, therefore, is in part a function of the geologic materials and 
^ructures at or near the surface in the epicentral region. This has Iona- 
been knoi’m. ...” ® 

In m^y areas from which numerous reports were received there 
was a noticeable variation in intensity that quite patently was related 
to the different geological structures. For instance, in the BrisW 
area, nearly 200 miles from the epicentre and towards the limit of the 
perceptibly affected region, the following examples illustrate this point : 

i'l Moreton Bay near the mouth of the Brisbane 
la ^ supported on steel piers. The piers themselves are 

embedd^ m blocks of concrete which are not attached to a solid rock 
foimdation but float in incoherent sand. Here the earthquake was 
felt more violently than anywhere else in the Brisbane area. Although 
ae occupants were accustomed to vibrations of the building as a result 
of the buffetmgs of heavy seas, nothing like this experience had occurred 
m many years. Heavy furniture was moved, crockery rattled water 

to the ^ 

Se ;• was shaken so severely that an inspection of 

^e foUo^^^ay^ ^ deemed necessary and was carried out 

small settlement built on sand just above 
fade level on the shores of Moreton Bay) seaside cottages were so violently 
shaken that some people rushed out into the streets in alarm. 

suburbs to the south of the City, which are on 
tresh water shales and sandstones of Triassie age, the tremor was felt 
by many people at rest and by some in action. 

P' those parts of the city built on metamorphosed sediments of 
?Ordovieian age the tremor was noticed only by people at rest in the 
Tipper portions of tall bnildin^, and then not very strongly. 

+ 1 intensity within the Brisbane area thus varied from 

at least 5 in the E-F. scale to as low as 2, the variation depending upon 
the compactness of the underlying rock, which in this case was direetlv 
related to the age of the geological formation. 

"^en viewed broadly, there are certain interesting inferences that 
may be drawn from a study of the distribution of apparent intensities. 
In south-eastern Queensland the strike of the palseozoie rocks is almost 
constantly a few degrees west of north. Ten degrees west of north 
may be taken as perhaps the average. Text flgure 2 shows the distri- 
^ palffiozoie and mesozoic rocks. If this map is compared with 
no^^^^ ^ isoseismals, the following features will be 

a region the isoseismals are elongated in 

direction— that is, quite independent of the geological 

grouped arSd » 

ae pal^zoic rocks Two such elongated areas are wSl sho^alone 

of low intensities along an axis KHW. from Brisbarp- 

zone of relatively high intensities between Toowo omba and Eoekhanipton’ 

so, Seismology,” Nat. Ees. Commil, IJ.S.A., Bull. 



THE GAYHDAH EAETHQUAKB OP 1935. 


113 


iii. In the sontli-west of the provincej where the greatejst develop- 
ment of the mesozoie sediments occur and where the paheozoic rochs are 
completely covered, the isoseismals seem to lose this N.N.W. relationship 
and are developed parallel to the palaeozoic-mesozoie junction. 

It would appear, therefore, that in the major portion of the province, 
where both palaeozoic and mesozoie rocks occur, the trend of the palaeozoic 
series has been the dominant control in the alignment of the isoseismals. 
In this portion of the region the apparent intensities do not diminish 
concentrically from the epicentre, but have maxima and minima along 
certain belts of these older rocks. In contrast to this, in the south- 
w-estern part of the area, where the palmozoic rocks are completely 
buried, the intensities seem to diminish in a normal way. 

8. POSITION OF EPICENTEE. 

The exact positon of the epicentre has not been found, but the 
evidence points to its being approximately 10 miles north-east of the 
town of Gayndah at about 25 ^ 30' S., 151° 40' E. The area within the 
innermost isoseismal is somewhat elongate and encloses a number of 
places where the apparent intensity reached E.P. 7, and it is possible 
that higher unrecorded intensities may have occurred within this sparsely 
settled area. This zone of greatest intensity is elongate in a direction 
E.N.E.-W.S.W. In addition to the main epicentral area near Gayndah 
there is another smaller area of equal or almost equal intensity at 
Monto, some 60 miles to the north-west. Somewhat surprisingly the 
intensity in this latter area seems disconnected from that of the Gayndah 
area, for, although it has been difficult to obtain information on account 
of the thinly populated nature of the intervening country, such records 
as have been obtained all tend to separate the two. The simplest explana- 
tion is that the Monto tremor was a subsidiaiy sympathetic disturbance 
practically synchronous with the Gayndah shock. 

No reliable quantitative estimate' can be made on the data available 
as to the depth of the movement that produced the earthquake, but the 
fact that the disturbance was clearly recorded at Perth (some 2,220 
miles away), and yet unrecorded at Wellington (less distant by 400 
miles), suggests a comparatively shallow origin, the Thomson Deep 
apparently acting as an effective barrier to the propagation of the 
earthwaves in a south-westerly direction. 

9, SELECTED EEPOETS. 

There was a wealth of pertinent detail in the 200 reports that the 
authors received. 

A survey of these has brought to light certain features that may be 
useful in future in adapting the Eossi-Porel scale to local conditions. 
In order to appreciate these it should be noted that in Queensland the 
usual type of residence is a wooden “frame’’ house set high on wooden 
stumps. Water tanks are corrugated, galvanised iron cylinders placed 
unanchored on wooden platforms supported by wooden blocks. These 
tanks hold, as the usual maximum, 1,000 gallons of water. The usual 
type of cooking stove is an iron structure, about 3 feet by 2 feet by 
2 feet, supported on small legs. 

In areas of intensity 3, of the Ko^i Forel Scale, residents reported 
that the effect was similar to that of a horse rubbing itself upon one of 
the house stumps. This statement was made so frequently and 1^ so 
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maiiy independent observers that it is worthy of record for future 
correlation. 'When the intensity was E.F. 4 water became agitated in 
the tanks. In the zones of intensity 6 and 7 tanks developed cracks 
and leaks were set up m the seams. Two observers in the meizoseismai 
area (intensity 7) have noted that their tanks of water moved on the 

plattorms. Stoves were shifted in several houses where the intensitv 
was at least 6. ■.cusiiy 

area „,aj, b« 

by a rnTg" SST”“‘* 

chpp of eiploshre. and too contm^as to be piacod Sm' 

point of the compass. The rapid horizontal play (fully a fnnt'i nf 
ground and surface being on a line south-wesfti nSth eSt ^ ' 

Wpfh tangled- but did not sway. Dead, pliant limbs ‘clacked’ 

dmSdtiehT^ef ? 1 “ showers. Col 

S off the gi-ound, while aueer 

t fj tree butts. As nearly as ?ouTd 

be about the duration of this shock ' ^ 
Despite eighteen anehor-bolts my 28 by 36 pine and weather-board house 

its unanehored blockr All tSlX 
somewhat damaged. A 5-foot cast-iron separator drew its three la roe 
anchoring coach screws. All yard and shed posts weL |oS looT 

Croekeyjrom'nlLerfa?^^^^^^^^^^ ' ' ’ 

^ a stole was moled TSJ 

2 inches. Fishermen [m the river] under the cliffs deelar^ that the 

tonk i ^ Numerous tanks started Sing One 

swal5 ^ Books toi? f^'bes, blocks and aU. Trucks on the railway line 
L^Sall^Skf Hr H®! “ ““3^ ‘^to^bs stopped, 

BorehTrdt, Itoay.) buildings.” (Mr. F. T. 

shblvi’ ut‘so*]iSlSrfeu''ta If'*® '»** *;e 

roof showed that the walls had been displaced for i to i 

jumps after the shock showed that sltd Ld^eTn^ais^d^^^^^^^ 

iSld, and a ta^SrStL^to^^^^^^ buddiSlS 

sions were followed bv the loose earth^twios I'em' explo- 

&om 10 inches to 1 foot4bovrtie^omd%^^^^^ 
trees, and buildings shook violently.” (Miss M. Pittman, Bymtoga)* ^ 

. "Pbe most impressive evidence seen hv the autlinrc, +t, 
their visit to the area was on the south-weiern sloHof 45®+^^®! 
where great masses of trachyte many tons to weSt hfd 

tu mountain sides. Prom the traehvfp ^ ^ 
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It may be of valn^e to note some of the effects in localities a little 
further removed from the epicentre. The head teacher of the Abbeywood 
school (where the intensity was interpreted as 6) reported that ‘'pictures 
were shaken from the rail that supported them, and the school clock 
was moved fully an inch from its centre level^ mark, but did not stop. 
Children reported seeing the tree guards in motion. . . . It is reported 
by others that the ground was seen to move in three small waves. . . . 
Workers picking corn a short distance from the school reported feeling 
sick after the shock.” 

Mr. C. Bealf, of Childei*s (in an area of intensity 6) stated that — 
"My garage is 60 feet long, with the apex of the roof about 26 feet high 
running almost north and south. I observed a very pronounced sway 
of the whole roof from east^ to west. The movement was enough to cause 
me to bolt for the open air, and I can state that almost every person in 
the district left his house. A large quantity of moveable objects leaning 
against the inside walls of the workshop were overthrown and from 
the movement of a 12-foot piece of 2-inch-by-l~ineh pine leaning against 
a beam I estimated the sway to be at least 1 foot. ... It was com- 
parable to the effect of earth movement caused by heavy shell fire falling 
too close for comfort.” 

A report from Yenda, typical of many in isoseismal region 6, stated 
among other evidence that cattle and horses ran startled in mobs."*^ A 
stove shifted an inch out of place. Dead limbs fell from trees, and plaster 
fell from roofs, and several tanks leaked. 

An observer at Goomeri (intensity 5) noted in his report that- 
"motorists while travelling felt the shock by the rear of their cars 
leaving the ground similar to bumping over some solid object.” 

From Aramara (intensity 4) Miss M. Bange wrote that — ^"People 
in the open, working in the garden or drilling in the school ground, did 
not notice the shock ; but men working with heavy logs on railway trucks 
and with timber in the scrub felt it. Butchers’ hooks danced on the 
rod. Water in barrels was agitated, and continued so for a few minutes 
afterwards. Some commodities fell from the shelves in the general 
store, and doors and windows rattled.” 

Such are a few reports typical of those from various isoseismal zones. 

10. AFTERSHOCKS AND SYMPATHETIC DISTURBANCES. 

Although this account is concerned primarily with the earthquake 
of 12th April, 1935, it would be incomplete without some reference to 
the long train of less intense disturbances which followed. Some of 
these may be regarded as aftershocks in the strictest sense, and all may 
be assumed to be more or less directly related to th^ main shock, although 
some occurred as long as eight months after the initiation of seismic 
activity and others were well outside the original meizoseismal region,. 

The seismic history for the Gayndah area for 1935 may be set out 
as follows: — 

1. The ^oek of 12th April came without any warning fore-shocks, 

but was follbwed by — 

2. A large number of after-shocks, each with its accompanying 

detonation. These occurred intermittently but with declining 
frequency until 4th May. Then after an interval of eleven 
days came — 

* Several observers aoted tliat cattle and Eorses were not distiirbed by Ute 
eartli somd, bnt became very nervons during tbe period of the tremor. 
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3. A series o£ eartli tremors occurring’ interiuittenlly until 23rd 

May. About a week later there was felt — 

4. The relatively strong disturbance of 1st June. The following 

short account of the tremor is taken from the ' ‘ Maryborough 
Chronicle” of 3rd June, 1935: — 

''Between 10.15 and 10.30 on Saturday night Gayndah 
experienced an earth tremor almost as severe in intensity as 
that which occurred on 12th April. On this occasion many 
residents had retired to bed, and received a rude awakening. 
The shock set houses swaying. ’ Crockery rattled on shelves, 
and doors swung. No reports of damage were received, but 
the shock caused alarm to man3\ . . . Fortunately the 

shock only lasted a few seconds at the most. . . . Several 
outlying centres experienced the tremor. Reid’s Creek and 
Ideraway, 10 and 5 miles away from Gayndah respectively, 
noticed the shock, and Coalstoun Lakes also reported having 
felt the tremor.” 

This shock was not recorded at Rivervievr College 
Observatory, nor was it followed by any pronounced system 
of aftershocks. The fact that it occurred at night may have 
caused some exaggeration of its intensity. 

5. Occasional tremors were recorded during the next five weeks, 

but became more frequent from 8th July. These ushered in — 

6. The relatively strong shock of 19th July, which the "Mary- 

borough Colonist” described as follovrs: — 

"The Burnett distinct experienced an earthtremor about 
5.30 this morning. The shock in parts was as severe as the 
tremor of April last. At Mundubbera houses shook violently 
and tanks on high stands swayed.” 

This was not recorded at Riverview College. 

7. Further tremors were reported from time to time until 14th 

December, 1935.^ 

Consideration of the reports on which these items are based shows 
that the seismic disturbances of 1935 continued intermittently for eight 
months t and covered a considerable area, of which the region to the 
east of Gayndah appears to have been the most sensitive locality and to 
have been most consistently affected. In the important initial shock 
Mouto appears to have been a subsidiary centre, but at a later date 
Mundubbera was strongly affected. 

11. GEOLOGICAL SIGNIFICANCE. 

As geologists the autliors were natu^^ally interested in the possible 
geological significance of the Gayndah earthquake from the announce- 
ment of the first sharp shock, and this interest grew with the growth of 
the long train of aftershocks and sympathetic disturbances reported from 
the region. 

Two questions appeared to be worth investigation. The first con- 
cerned the possibility of detecting some unstable geological structure in 
or adjacent to the epicentre of the initial shock. Was the Gayndah 

* As recently as 7th October, 1937, another severe tremor \vas f elt in the area. 

IDettoled records during the period from 12th April to 22nd July were kept 
by Miss M* Pittman, of the Bymingo State S^ool. Seyenty-three tremors of 
varying intensity were felt during this period. 
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earthquake caused, for example, hj a renewal of movement along an old 
fault plane! The second question was of a more general nature, and 
was concerned with the reason for the prolonged seismic activity of the 
year 1935, and the virtual restriction of this activity to the Burnett 
region. Why should the valley of the Burnett be more susceptible to 
earthquakes than other parts of the State? 

The first attempt to answer these questions was based on an examina- 
tion of such geological accounts and maps of the area as were in existence. 
These w^ere not sufficiently detailed to warrant confident conclusions. 
They were, however, very suggestive. Thus the epicentral area seemed 
to lie quite close to a major structural line, namely, that separating a 
great palmozoic terrain to the east, and a narrow vStrip of mesozoic rocks 
to the west. Moreover, this junction marked the northern extension of a 
tectonic feature of the first importance, which was best known in the 
heavily faulted strip of country between Ipswich and Northbrook. This 
great system of faults had first been recognised by Cameron.^ Its 
importance and significance was later emphasized by Keidt when he 
wrote: ^Mn Southern Queensland there appears to be a sharp boundary 
to the coastal folding of Tertiary age. This boundary takes approxi- 
mately a regular N.N.W.-S.S.E. line, and passes from Gayndah, through 
Ipswich, to Beandesert. Faulting and intense folding mark this line, 
and west of it the Mesozoic strata are scarcely disturbed ; to the east they 
are, in some cases, only slightly disturbed, but are frequently heavily 
folded.’’ 

At about the same time Bryan, J independently, and as the result 
of a different line of approach, arrived at a similar conelusioii with 
regard to the significance of the Ipswich-Gayndah line, which he regarded 
as the most important of the four great "'anticlinal axes” of Southern 
Queensland. Bryan tentatively extended this tectonic feature to the 
north-north-west of Gayndah, and Eeid§ subsequently established the 
presence of heavy faulting near IMonto on the line as thus extended. 
Writing of this he states: "Just to the east of the [Mulgeldie] coal basin 
lies the junction of Lower Carhoniferons and Lower Mesozoic rocks. 
This junction is marked by great disturbance in both series on the Monto 
road. . - . This fault line is one of major structural importance, 

whereby the coalfield was dropped down and overtlirust from the east 
by Lower Carboniferous rocks. This fault line bears approximately 35 ^ 
west as plotted over a few miles to the north-east of Monto. ’ ’ 

A few miles south of this fai^lt but not in alignment with it (being 
somewhat further west) Reid describes another important structure as 
"a fault and crush line which has been mapped in detail from Abercorn 
to the south-west corner of the coalfield, a distance of eight miles. , . . 
This fault line is apparently not one of very great displacement, but 
consists of a linear strip perhaps only 10 to 20 chains wide, in which the 
strata are broken and crushed into postures approaching the vertical, 
while on either side the rocks are only very gently folded.” The inset 
map accompanying Reid’s report shows springs emerging from two 
points on this second fault line. One of these, called "Soda Springs,’^ is 


^ Qld. Geol. Sur. Pvb. No. 147, p. 2. 
t Aust. Assoe. for Adv. of Sci., Vol. 17, 1924, p. 310. 
t Proc. Eoy. Soe. <^d., Vol, 37, p. 35, 1925. 

§ Qld. Govt. Min. Jrnl., Vol. 28, p. 185, 1927. 
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slioTO where the railway line to IVlonto crosses the fault line just to the 
north of Abercorn. (It was at this point that a crack 120 feet long 
rimniiig in the direction of the fault and an accompanying subsidence 
of 12 inches were discovered on the permanent way by the railway 
authorities on the day following the earthquake.) 

With regard to the Burnett region in general the only significant 
geological fact that might be related to its seismic sensitivity Avas that 
it contained the most striking evidence of recent volcanic action to be 
found in the southern half of Queensland. In particular the extinct 
volcano Mount Le Brun,^ with its twin crater lakes (The Coalstoun 
Lakes might possibly be regarded as a related phenomenon. 

The facts enumerated above were all of them suggestive and Avar- 
ranted a closer examination' of the geology of the area. Consequently 
at the first opportunity, Avhich occurred diijring the University vacation 
in August, 1935, the authors made a hurried visit to the area accompanied 
by Dr. D. A. Herbert. 

The results of this excursion AA^ere most satisfactory, in as far as 
they provided a clear picture of the geological structure of the critical 
area, but AA^ere disappointing in that they did not reveal any evidence 
as to the immediate cause of the earthquake. 

The authors AA^ere not so sanguine as to expect to find newly formed 
scarps or any other marked disturbance of the surface — the earthquake 
was not nearly so intense as to warrant such an expectation — but they 
did hope to find other geological evidence that AA^ould enable them to 
locate the epicentre more definitely and that might throAv some light on 
the origin of the shock. 

It is true that the anticipation that the epicentre \\muld be found 
to be near the junction of the Pahrozoic and Mesozoic terrains was 
justified by an examination in the field, but it is equally true that (1) No 
part of the meizoseismal area AA^as actually on this junction, (2) The 
long axis of the meizoseismal area wms discordant both Avitli the direction 
of the junction as locally developed and with the general trend of the 
TpsAAieh-Gayndah line, (3) The junction is locally sealed by the presence 
of a large granitic intrusion. 

The only suggestive geological relationship Avas one that AAms not 
anticipated. It concerns the rough eoincidenee in both size and direction 
of a large mass of biotite trachyte with the epicentral area as finally 
determined. The outcrop of the trachyte extended for 7 miles in an 
E.N.E. direction. 

This mass is particularly well developed at its south-Avestern 
extremity, where it forms the prominent feature knoAvn as Mount Leaa^- 
less. There it is seen to be intrusive into conglomerates of the Upper 
Esk (Triassic) Series. Another notable exposure is on the banks of the 
Burnett Rwer AAdiere this passes Mr. Netterfield’s property. 

It is probably very significant that it AA’^as at these points that those 
heavy rock falls occurred that have been noted in an earlier section. 

While in the Burnett area the authors took the ^opportunity of 
investigating the evidence of recent volcanic activity.t The perfect 
and, as yet, unmodified form of the cone and craters of Mount Le Brun, 
aiid the large quantities of relatively unweathered slaggy material still 

* First deseribed and named by N. W. Brotm. See Pxoe. Boy. Soc. Qld,, 
Tbk X, p. M, 1894 and Vol. XI., p. 88, 1895. 

: t See Proe. Bey. See. Qld., Wol 47, p, xv., 1935. 
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lying upon tlie surface, together with the dear evidence that basaltic 
lava streams have flowed down the present valleys of the Burnett River, 
Baramhah Creek, and several tributary sti'eams, all clearly demonstrate 
that important volcanic eruptions have occurred within the present cycle 
of denudation, and at no distant date. 

These facts at first appear to be full of significance when it is borne 
in mind that the Burnett area is one relatively sensitive to seismic 
activity — at least as compared with the rest of Queensland — but a more 
detailed examination of the position in the field showed that Mt. Le Brun, 
which must be regarded as the focal point of the recent volcanic activity, 
is situated well outside the meizoseismal area. 

There is certainly no direct evidence for regarding the Gayndah 
disturbance as a volcanic earthquake. But it is equally certain from 
the shallow depth of the focus that it cannot be considered as a plutonic 
earthquake. There is then no alternative but to place it in the only 
remaining category and class it as a tectonic earthquake, in spite of 
the fact that no close correlation with earlier tectonic phenomena has 
been established in the field. 
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Studies in Oriental and Australian Trypaneidae— 

Part II. 

Adraminaa and Dacinae from India^ Ceylon^ Malaya^ 
Sumatra^ Java^ Borneo, Philippine Islands^ and Formosa. 

By F. A. Perkins, B.Se.Agr., Lecturer in Entomology, 
University of Queensland. 

(Bead before the Royal Society of Queensland, 25th October, 1937.) 

(Plate IYa.) 

After having worked for several years on the Trypaneidae of Austra- 
lasia, it was with great pleasure that a collection of about 500 specimens 
was received from Dr. H. M. Pendlebu^, Curator of the Selangor 
Museum, P.M.S., for study and identification. Subsequently additional 
material vras received from the British Museum, Macleay Museum, 
Sydney, Australian Museum, Council for Scientific and Industrial 
Research, Canberra, P.C.T., South Australian Museum, and the Queen^ 
land Museum. A total of over 3,000 specimens was received, the addi- 
tional material prolonging but at the same time simplifying the task. 
Owing to difficulties of publication it is not possible to deal with the 
whole of the material in one paper. 

Most of the species can be divided into three distinct groups — 

(а) Species from India, Ceylon, Malaya, Sumatra, Java, Borneo, 
Philippine Islands, and Formosa. 

(б) Species from Celebes, Aru Island, New Guinea, and the 
islands of the South Pacific. 

(c) Species from Australia. 

Groups (a) and (b) are the countries east and west of Wallace’s 
Line. No special significance is attached to this, the grouping being 
merely one of convenience. 

I wish to express my sincere thanks to those who have assisted me 
in this work, and in particular to Mr. H. K. Munro, B.Sc., Dr. H. M. 
Pendlebury, Curator of the Selangor Museum, Dr. J. Smart and the 
Trustees of the British Museum, Mr. A. Tonnoir and Dr. A. J. Nicholson, 
C-S.I-E., Mr. A. Musgrave, Australian Museum, Mr. Salter, Macleay 
Museum, Dr. Walther Horn, Deutsches Entomologisches Institut, Berlin, 
and Dr. C. H. Curran, American Museum of Natural History, and 
Mr. H. M. Hale, Director, South Australian Museum. 

With regard to the subdivision of the family, the classification 
adopted is that proposed by Bezzi (1924), in which the family is divided 
into six sub-families. Five of these sub-families are represented in the 
material before me; and two, Adraminoe and Dacvtm, from countries 
under group (a) are considered in this paper. 

/ 

Sub-family ADRAMINAE. 

This sub-family is represented by only one species — Adrama 
detammcda Walk. 

Of this widely distributed and well-known species there are fourteen 
males and eleven females from the following localities: — ^Larut Hills, 
Perak, February, 1932 (H. M. Pendlebury) ; Kuala Lumpur, Selangor, 



STUDIES m ORIENTAL AND AUSTRALIAN TBYPANEIDAE — ^PART II. 121 


October, 1921 (H. M. Pendlebury) ; Fraser's .Hill, Paliang, January, 
1929; Bukit Kutii, Selangor, September, 1929 (H. M. Pendlebury); 
Bettotan, near Sandakan, N. Borneo, July and August, 1927; Fedak 
Peak, Mareli, 1928; Djampang Tinggb, Preanger, West Java, Marci, 
April, September, October, 1935; Moenia, N. Java, 2-4,000 feet, 
November, 1935. 


Sub-family DACINAE, 

Tbis sub-family is well represented, and 10 genera are considered 
in this paper. The genera found in India and the oriental region west 
of Wallace’s Line can be separated by means of the following table: — 


1. One pair of sc. bristles 2. 

Two pairs of so. bristles . . . . ^ . . . 9. 

i 2. Tboraeic suture eomplet© . . Mona^ostichus Bez. 

Tboraeie suture iueomplete . . . . . . . . 3. 

3. Basal segment of ovipositor longer than abdonien . . Leptoxyda Maeq. 

B^al segment of ovipositor shorter than abdomen . . 4. 

4. Ovipositor cylindrical throughout ’ Callantra Walk. 

Ovipositor flattened distally . . . . . . . . 5. 

5. No pr. so. bristles 6.* 

One pair of sc. bristles 7. 

^ • * - • - • • • • d^tradacus Miyak. 

One a. so, bristle . . . . . , . . . . l^oulus Speis. 

No a. m bristles .. .. .. .. A P.A.Perk. 

7. One a. so. bristle . . . . . . . . . , . , / 8. 

1 o • • Afrodams Bez. 

I S. Thmd abdominal tergite of male ciliated .. .. Strumeta Walk. 

I Third abdominal tergite of male not ciliated . . Asiadaciis P.A.Perk. 

I 9. Pr. so. absent ..... , . , . . , . . Pa/radacus n.g. 

I Pr. sc. bristles present . . . . . . . . . . 10. 

(-10. Third abdominal tergite of male ciliated . . . . 11.* 

• Third abdominal tergite of male not ciliated . . Parairidaous Shir. 

11. Supernumerary lobe present in wing of male .. Zeugodaeiis Hend. 

N 0 supernumerary lobe present in wing of male . . Parazeugodacm Shir. 


i Genus STRUMETA Walk. 1856. 

- f 

^Syn. CJiaetodwcus Bezzi 1913. 

(Perkins, 1937) it was pointed out that there 
IS no defimte ewidenee to .]ustify making Strumeta umhrosa F. (svn. 
confomis) a synonym of Bactrocera lomgicornis Guer. Certainly they 
Ihoth haw banded winp, but the figure of the wing of B. Imgicornis is 
qjmte different from that of S. umirosa. Moreover, the description of 
two spmes differs in other respects (see Bezzi, 1928 ; Perkins, 1937). 
tuxoirtmiately the type of B. Imgicornis is missing, and it is impossible 
TO tix its genene characters until it has been rediscovered. Cansequently 
Bactrpr.era {tyge Imgicornis) and Strumeta (type umBrosa, which is 
well kioown) must be regarded as distinct genera. Bezzi (1913) thought 
the tyo species were the same, and then assumed that they were, for he 
eCTta.|nly had no proof. Sinking Strumeta, he put into Bactrocera all 
me f pecies of Dacinae with banded wings, and erected a new genus, 
for those species with only a costal band and anal streak. 
1 he decent discovery of new species, and the rediscovery of several old 
speeids, all with banded wings, have demonstrated very- definitely that 
suchfa character has very little generic value. Species -with handed 
wwgjs are placed in at least five different genera. Ignoring the banding 
of ttte wings, Strumeta (type umirosa) and Chaefodacus (type ferru- 
gimiis) have exactly the same generic characters; and Strumeta Walk, 
has priority. 
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liy eventually, Bactrocera lo'iigicornis Giier, and Strumeta iinibrosa 
F. are proved to be congeneric, then both Stnmeta and CJmeiodacm 
will become synonyms of Bpfctrocera. 

EEX TO SPECIES EOEND IN INDIA, MALAYA, JAVA, BORNEO, 
SARAWAK, &e. 


1. Mesonotum with, median longitudinal yellow stripe . . 
Mesonotum without inedian, longitudinal yellow 
stripe 

3. Scutelluni with black median longitundinal band . . 
Seutellum entirely yellow 

4. 1st and 2nd femora fulvous, with black apical ring 
1st and 2nd femora almost entirely black, only the 

base slightly yellowish 

5. Three i. or. bristles 
Two L or. bristles . . 

6. A large apical spot at apex of wing 
Costal band normal, no apical spot . . 

7. Wings with markings in addition to costal band 

and anal streak 

Wings at most with costal band and anal streak . . 

8. With only one transverse band on wing . . 

With more than onc^ransverse band . . 

9. Costal band beyoifC stigma represented by only a 

faint yellow tin^; seutellum marked with black 
in middle 

Co^aJ band normal 

10. Three i or; seutellum with black markings . . 

Two i. or.; seutellum yellow 

11. Humeral and notopleural ealli joined by a broad 

yellow band . . 

Humeral and notopleural call! not joined as above . , 

12. Seutellum entirely yellow 
Seutellum not entirely yellow . . 

13. Face without usual black markings . , 

Black facial markings present 

14. Yellow lateral post-sutural stripes absent . . 

Yellow lateral stripes present . . 

15. Mesonotum entirely ferruginous 
Mesonotum mostly black 

16. Costal band discontinued beyond stigma ; small apical 

spot 

Costal band normal ; no apical spot . . . 

17. Mesonotum entirely ferruginous 
Mesonotum with definite black pattern ! . 

18. Costal band incomplete; anal streak wanting 
Costal band and anal streak normal . . 

19. Fore and middle femora entirely dark brown or 

black 

Fore and middle femora not as above 

20. Costal band broad, extending to R4 -j- 5 . . 

Costal band normal, not extending to R4 -f 5 

21. Facial markings in form of black band 
Facial markings normal, circular spots . . 

22. Abdomen black _ 

Abdomen pale with black markings 1 ] 

23. Costal band extending to R4 4-5 

Costal band narrow, not extending to *R4 + 5 

24. Occiput, femora, fore and middle tibise fulvous 
Occiput dark brown or black with yellow border: 

femora with black apical bands; all tibiae dark 
brown or black 


3. 

7. 

4. 

5. 

tappemus Shir. 


scutellarius Bez.. 
cucMrhitcB Coq. 

6 . 

ap kalis de Meij. 
dkiphorus Hend. 


8 . 

11 . 

9. 

10 . 


frauenfeldi Seb, 
(Hhistrigatus de Meij. 
biguttatu-s Bez. 
umbrosa F. 

continuum Bez. 

12 . 

17 . 

13. 

14. 

15. 

iillyardi n. sp. 
McGregori Bez. 
versicolor Bez. 

16 . 

hyaUnm Shir. 
inekus Walk. 

IS. 

39 . 

rronata San. 
ferrugiiiea F. 


20 . 

21 . 

nigrotibialis 
var. lata nov. 
nigrotibialis n.sp 
22 . 

23 . 

aUifer Hen. 
oorreatm Bez. 

24 

25. 

bryomm Try on. 


pedestris var. Umbifilirvs 

Bez. r 
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25. Facial spots absent . . 

Facial spots present 

26. Costal band absent^ only stigma yellow 

Costal band present . . 

27. Wings with distinct apical spot; frons broad; bind 

tibise yellow 

Wings witbont distinct apical spot; frons narrow; 
bind tibi£6 dark brown or black 

28. Lateral post-sutiiral yellow stripes absent . . 

Lateral stripes present . , 

29. Small species; 3rd, and nearly all 4tb, abdominal 

tergites black; femora with conspienons apical 

ring 

Medium size species; fore-margin only of 3rd 
abdominal tergite black 

30. 3rd antennal segment about 4 times as long as wide . . 
3rd antennal segment about 3 times as long as wide . . 

31. Costal band extending into cell B3 in middle of the 

wing 

Costal band not extending into cell B3 in middle . . 

32. Occiput, cox®, trochanters, fore and middle tibi® 

fulvous 

Occiput dark brown or black, with- yellow border; 
cox®, trochanters dark brown; tibi® dark brown 
or black 


iinpnjiotatus de Meij. 
26. 

tuberciilatm Bez. 

27. 

latffrons Hend. 


28. 

ohscuratus de Meij, 
29. 


30. 

31. 

\parviilus Hend. 
antennalis Shir. 
pedestris var. occipitalis 
Bez. 

32. 

dorsalis Hend. 


pe^eStris Bez. 


Assuming that ritsemae Weyen., figuratus Walk., strigifinis Walk., 
tan Walk., and nehidosa Walk., should be placed in the genus Strumeia, 
it is not possible to place them in the key because of the inadequacy of 
the available descriptions. 


The following species — BcutelUrius Bez., frauenfeldi Sch., alhistri- 
gains de Meij., apicalis de Meij., cmitinuus Bez., tilhjardi n.sp., of which 
the generic characters of the male have not been recorded — are placed in 
Strumeta on the assumption that the male has a supernumerary lobe in 
the wing, and the third abdominal tergite ciliated. 


Strumeta ferruginea P. 

The identification of this species, the first of the sub-family to be 
described, has caused more confusion than all the other species com- 
bined. It was originally described in 1794; and transferred to the genus 
Bamis in 1805. 

During the nineteenth century several workers included in this 
species most of the species of Strumeta which have no outstanding 
character, such as — banded wings, spotted scuteilum, median post- 
sutural yellow stripe. It w^as usu^y said that the species was very 
variable. For example, Pro^att (1908) wrote as follows: — ^Mf my 
determination is right, it is in regard to colouration and size a very 
variable species, ranning from black in the thorax, and even the body, 
to reddish-browTi.” Bezzi (1913, a), after repeating the remarlis made 
b 3 " Proggatt with regard to the variation in size and colour, indicated 
that he was by no means convinced that they were correct, by the 
following statement; — ^^^This is a widely spread species, since we have 
records from India, Ceylon, Java, and Amboina ; but ii is very douitftd 
if the species hm ever teen exactly recognised/* 

Bezzi (1916), for the first time, defines ferruginea^ and. makes the 
following admission: — ‘Mn my paper of 1913, under the name ferru^- 
^'^ginem are comprised the present and the following three! forms — 
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dorsalis, imisiis, and versicolor; they may be considered as varieties of 
a single specie^ inasmuch as all are to be found living at the same time 
in the same fruits.” Bezzi had the advantage of examining a series of 
specimens from Bengal, the type locality of ferruginea, and his definition 
appears to be quite valid. The chief characters of ferniginea as defined 
by him and subsequently by Shiraki (1933) are as follows -.—Bristles of 
the head, thorax, and seutellum yellow ; complete absence of any black 
pattern on the mesonotiim; reddish occiput with yellow border; poorly 
developed frontal spots: narrow costal band, not extending to cell E3; 
hvaiine costal cells ; and the fulvous legs with only the hind tibiae 
darkened. So defined, S. ferniginea is easily recognised, and should be 
regarded as a distinct species with a rather restricted range. 

At different times the following have been described as varieties of 
S. ferrugima : — dorsalis Hend., incisus Walk., versicolor Bez., occipitalis 
Bez., Hmhiferus Bez., ohscuratus de Meip, okivawanus Shir., and tryoni 
Frogg. 

In considering some of the above forms to be varieties, Bezzi was 
influenced by the fact that they were often bred from the same fruits. 
Experience gained in Australia during the last few years indicates that 
such a deduction is quite unsound. Over 15,000 specimens comprising 
fifteen to twenty species have been bred from over 120 different hosts. It 
is quite usual to breed two, three, and even four distinct species from 
one tree, and even from one individual fruit. i\roreover, the study of a 
large number of series of bred specimens, the number of individuals in 
the series varying from 50-300, has demonstiuted that marked variation 
in size and colouration is the exception rather than the rule. In most 
series of bred specimens the following characters are particularly 
constant : — 

1. The presence of facial spots. In some species the shape of the 
spots varies slightly. 2. The fronto-orbital spots, the central frontal 
blotch, and the vertical cross band. These markings can be seen in 
freshly emerged specimens even before the ptilinum has been retracted. 
3. The yellow thoracic markings. These are constant both in position 
and shape. 4. The black pattern of the mesonotum and the pleural region 
is surprisingly constant. 5. The median black longitudinal line on the 
third, fourth, and fifth abdominal tergites is very constant. 6. The 
colour of the round or oval shining areas on the fifth abdominal tergite. 
7. The colour of the legs, particularly the femora and tiie tibiae. 8. The 
fulvous or dark brown marki^ gs of the wungs, the colour of the costal 
cells, and the width of the costal band. 

N3. — ^When breeding Dacinm, I examine the specimens alive a few 
hours after emergence, and then keep them alive for ten-fifteen days, 
exposing them to direct sunshine for several hours each day, and provid- 
ing them with a diet of mixed fruit, dates, &,c. After such treatment 
they have their true colours; the body, especially the abdomen, is not 
shrivelled and misshapen ; and the marMngs of the wings are particularly 
constant.) 

Of the above so-called varieties, versicolor is the only one which 
might be a variety. Bezzi (1916) separates it from ferniginea on the 
grounds that the anal streak is wanting, the costal band is incomplete, 
and the seutellum has definite brown markings. If these characters are 
constant, and not due to immaturity, then versicolor Bez. would appear 
to be a distinct species. Like ferrvginm, it breeds in the mango, and the 



STUDIES IN ORIEKTiVD xVND AUSTRALIAN TRYPxiNElDAE — PART IL 125 

breeding and examination of a long series of specimens would decide 
this point. None of tlie other forms agree even closely with the 
description of ferrug'lnea, and should be regarded as distinct species. 

In spite of the fact that there are over 500 specimens of Bacinm in 
the material which, is being studied, there is not one which agrees with 
the description given above. Shiraki (1933) states that it is very rare 
ill Formosa, where he bred it from mangoes. The evidence suggests that 
S, ferru-gima is confined to India, and perhaps Formosa; and that the 
numerous forms from the Indo-Malayan region, identified as 
8, fernigjiea^ belong to one or more of the following species: — 

Strumeta dorsalis^end^l912. 

The description of this species was based on a large series of 
specimens from Formosa. Thanks to Dr, WaltherHom, of the Deutsches 
Entomologisehes Institut, it has been possible to examine a pair of 
HendeFs paratypes. It appears to be quite a distinct species, the very 
pronounced black pattern of the mesonotum separating it from ferruginea 
F. In dorsalis the mesonotum is black, with the following reddish-brown 
patches : — 

1. A triangular patch above each humeral callus. 2. A small patch 
surrounding the thoracic suture, and extending from the notopleoral 
callus to the end of the suture. 3. A short strip connecting 1 and 2 and 
surrounding the anterior npl, bristle. 4. The whole of the supra-alar 
region below, and posterior to, the post-sutural yellow stripes. 

Other details worth repeating are : — 

{a) The propleiira are reddish-btown ; (5) the occiput fulvous, with 
a couple of faint black streaks; (c) the legs are fulvous, with the excep- 
tion of the hind tibiae, which are darkened dorsally; (c?) the colouration 
of the abdomen is ill-defined, the ground colour being dark fulvous 
speckled with brown, but the anterior border of the third visible tergite 
is definitely black, the black pattern extending on to the fourth and fifth 
tergites at the sides; (e) the' median longitudinal black stripe on the 
tliird, fourth, and fifth tergites is very conspicuous; (/) the central 
portion of the postscutellum reddish-brown, remainder black ; {g) bristles 
of the head and thorax dark brown, almost black; (It) costal band does 
not extend even faintly into cell ErS below E2 + ^ ; (^) ovipositor dark 
fulvous. 

None of the specimens from InJjo-Malaya, Java, Borneo, New 
Guinea, Pacific Islands, and Australia agree- with this species, suggesting 
that it has not the wide distribution other authors have claimed for it. 
In the material before me it is only represented by the two paratypes 
from Formosa. 

Strumeta pedestris Bezzi 1913. 

This species was first described by Bezzi (1913, h) as a variety of 
ferruginea F. In 1919 he added to his original description, but still 
regarded it as a variety of ferruginea. Actually it is much more closely 
related to dorscdis Hend., with which it agrees in having the mesonotum 
almost entirely black, the cephalic and thoracic bristles almost black, 
well-developed frontal spots, narrow costal hand, and conspicuous median 
longitudinal black stripe on the third, fourth, and fifth abdominal 
tergites. It differs from both dorsdis and ferruginea in- having the 
cciput Hack, or very dark brown, with a narrow fulvous border, the 
propleura moslly black, the coxae and trochanters either dark brown 

R.i.— E 
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or Mack, fore and kind tibiae either dark brown or black, nsually an 
oval black patch on the outside of the fore-femora, and the postscntellnm 

entirely black. 

Strimeta pedestris appears to be the commonest species in the E^st 
Indies ; and probably most of the records of S. ferrugvnea and S, dorsalis 
should be referred to it. It is of definite economic importance, and 
infests a wide range of fruits. Represented by the following specimens : — 

and 2 $2, Bnkit Kntn, Selangor, Malay Peninsula, September, 1929 
(H. M. Pendiebury) ; Kedah Peak, Malay Peninsula, March, 1928; 
1 and West Coast, Angoa Lighthouse, at light, October, 1926 
(E. Seimimd) ; 1? , Bettotan, near Sandakan, North Borneo ; 1 Kuala 
liiimpiir, July, 1921 (H. M. Pendiebury); 2 c?cJ, BuitenEorg, Java, 
January (A. M. Lea); 5$?, Java (Dr. Roepke), 1912; 2 1 

Bangalore, India; 2^^, 1?, Federated Malay States (B. A. R. Gater) ; 

, Ceyion, 1908 — oil lure— (W. W. Froggatt) ; 1 S, Moenia, North 
Java, 2 — 400 feet, November, 1935 : 1 <?, 1 Kuala Lumpur, Federated 
Malay States, hlareh and May, 1926 (G. H. Corbett), from Baninm 
cerifera (3164) and Cucurbit pips (3239) ; 1 Kuala Lumpur, 
Federated Malay States, May, 1921, on rotting pomelos (Dr. W. A. 
Lambora) ; 3 (?<?, Penang, Selana, Seramban, Kuala Lumpur, 

Federated Malay States, bred by officers of Department of Agriculture 
from Psidium g^uajava. Citrus aurantium, Solamim veriascifolnmi^ 
AvenJwa caranihola (Nos. 8671, 4703, 7729, 5223, 8834, 8723) ; 4 
Ceylon, 8101, from Mangifem sp,, 6752 from Citrus aurantiurriy Lindila; 
81 09 and 4097 from A)wna dhenmolm, Haptuale, and Bandarawela. 

Strimeta pedestris var. occipitalis Bez. 

Bezzi regarded this form as a variety of ferruginea F., but judging 
by a ^eeimen from Batbatan Island, collected by IMcGregor, and labelled 
occipitalis in wbat appears to be Bezzi -s writing, it is very closely 
related to pedestris. It diffei^s from pedeslris in having a costal band 
which extends into the middle of cell R3 in the middle of the wing, the 
middle tibiae are dark brown or black like the other tibiae, whereas in 
pedestris the middle tibiae are lighter. In all other respects it resembles 
pedestris. Represented by 2 (J<? and 2 $$ , Bukit Kutu, Selangor, 
Federated Malay States, March, 1931, and September, 1932 (H. M. 
Pendiebury) ; and 2;$?, Kedah Peak, Federated Malay States; 1$ 
Larut Hills, Perak, Februarv% 1932 (Pendiebury) ; 1 ?, Taiping, 
Federated Malay States, W. B. Orme, 1911. 

Stnimeta pedestris var. limbiferus Bez. 

Although this form is not represented in the collections before me, 
from Bezzi ’s description it is obvious that it is very closely related to 
pedestris, from which it differs in having a much wider costal band. It 
may be a distinct species, but, until a long series has been examined, it 
seems preferable to regard it as a variety of pedestris. 

Strumeta umbrosa F. 1805. 

Synonyms — 

Bacm muibrosm P. 

Dacus fascipennis Wied. 1819. 

Bacirocera fasciatipennis Dolese. 1856. 

Strunieta confmnisWdJik. 1857, 
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TMs widely distributed species is represented by 1 and 5 $$ from 
Kuala Lumpur, Federated Malay States, August, 1921, October, 1922, 
August, 1923, July and August, 1926 (H. M. Pendlebuiy) ; 6(^(5, Buiten- 
zorg, Java (A. M. Lea); 1 cj (Dr. Roepke), Java, 1910, ex Artocarpus 
integrifolia; 18 $$ from Kuala Lumpur, January, 1921, on falling and 
rotting pomelos (Dr. W. A. Lambom) ; 2 from Singapore /R. 
Hamilton and H. N. Ridley) ; 1 c? from Selangor, 1902 (Dr. H. E.. 
Durham). 

Strumeta cucurbitae Coq. 1899. 

Another economic species with a wide distribution. Represented 
by 4 $$ (unlabelied) and 2 $$ from Kuching, January, 1907 (JJI.) ; 
1 (J, 3 $$, India, 1908 (W. W. Froggatt) : 1$, Kuala Lumpur, Federated 
Malay States (A. M. Lea) ; 1 ?, W. Ghats, India (R. L. Barringer) ; 1 
Buitenzorg, Java (A. M. Lea) ; 1$, Sungei Besi, Federated Malay 

States, December, 1923, ex cucumber (729): 1 $, Piisa, India, 1909 
(W. W. Froggatt) ; 3 Bengal; 2cJ<J, 3 from Kuala Lumpur, 
Federated Malay States, May, 1926, from Cucumis sativis and Endio- 
spemmm malmcenm (G. H. Corbett), Nos. 3207, 3239, 3184^ 2 c?c? from 
Preanger, West Java, September, 1935; 1 f rom Cameron Highlands, 

Federated Malay States, October, 1928, from 0. satiinis (G. H. Corbetty 


Strumeta latifrons Hend. 1915. 

This species, previously only known from Formosa, is represented 
hy 3 $$ and 1 $ from Kudat, North Borneo, September, 1927 ; 1 from 
Bengal; and 1<J from Peradenyia, Ceylon, March, 1924, from Solamim 
melongenae (6310). 

The broad frons is very noticeable, the proportions in one specimen 
being — width of eye to width of frons, 17:20, and the width in propor- 
tion to the length, when measured from, but not including, the luniile to 
the median ocellus being 20 : 22. 

Strumeta cilifer Hend. 1912. 

Another species previously only known from Formosa; represented 
hy 2 $$ from Bettotari, near Sandakan, North Borneo, July and August, 
1927; 1 $, Singapore, 1903 (H. N. Ridley). 

Thanks to the kindness of Dr. Walther Horn, of the Entomologisehes 
Institut, Berlin, it was possible to check these specimens with a paratype 
of S. cilifer Hend. 

Strumeta correctus Bezzi. 

Represented by 1 from Bangalore, India, 1908 (W. W. Froggatt). 


Strumeta bryoniae Tryon 1927. 

Synon^uny — 

Chaeiodacus hrymiae Tryon, 1927. 

Chactodmm casrtalis Shir., 1933. 

Tryon described (7. irymiiae in 1927 from specimens bred from 
Bryonopsis lacifiiasa Naudin. in Queensland. Shiraki described 0- 
costalis in 1933 from specimens bred, from the same host in Formosa, 
and his description agi^ees in every detail with specimens of hrymim 
Tryon. I feel certain that the ^nonymy quoted above is correct. 
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The species is not represented in the collection before me, but this is 
not surprising, the adult hies being rarely collected in the field in spite of 
the fact that the fruit of Bryonopsis laoiniosa is usually heavily infested. 
It is most probable that the fiy occurs in most places where the host plant 
is to be found. 


Strumeta frauenfeldi Sehiner. 

Two specimens from Singapore have been identified as S. frauenfeldi 
in spite of the fact that Sehiner 's specimens came from Stuart ^s Island, 
which is understood to be a small island south of Fiji. If so, the distribu- 
tion is rather remarkable, but no characters %vere observed \vhich do not 
agree with Schiner’s description. Hendel (1932) states that alhistrigatus 
de Meijere is the same species. It is probable that he is right, in spite 
of the fact that in the figure of olbistrigaius the costal band is showm to 
be dark and conspicuous, whereas in frauenfeldi only a faint yellowish 
tinge is noticeable. De Meijere also fails to mention the black markings 
of the scutellum which Hendel states are variable. The following 
description is included to supplement that of Sehiner : — 

Female, — ^Length of body, 7-7-5 mm.; wing, 6-7 mm. 

Mead, — ^Frons fulvous, paler beside the eyes and above the lunule ; 
frontal spots very faint, longer than wide, the proportion, when measured 
from the lunule to the median occellus, being 19 : 13, and narrower than 
an eye, the proportion being 18 : 13 ; ocellar triangle black ; no transverse 
black vertical cross-band; lunule brownish-orange; antennae about as 
long as face; fulvous; the outer side of third segment darker; third 
segment bilaterally flattened., and more than twice as long as the second, 
the proportion being 19:8; a short dorsal bristle on second segment ; 

fulvous, with two large subcircular black spots ; antennal grooves 
distinct; a slight transverse furrow in earina; palps bright fulvous, the 
upper edge straight, and the lower* slightly curved; occiput black, with 
a narrow yellow band which expands towards the lower part of the head. 

GJmetotaxy, — Vi. 2, s,or. 1, i.or. 2, genal biustle, occipital row 
distinct, all black. 

rJiorax.— Shining black with a broad hoary median longitudinal 
hand extending to the scutellum; the following yellow markings; — two 
thirds of the humeral calli ; post-sutural lateral stripes which are sharply 
pointed^ behind, and terminate well before the upper post-alar bristle ; 
no median yellow stripe; notopleural calei; a lai’ge mesopleural stripe, 
the latter extending on to the stemopleura, the upper anterior corner 
reaching as far as the anterior n.pl. bristle ; hypopleural spots with the 
posterior two-thirds of the lower, and the posterior sixth of the upper 
black; rest of thorax black. ^ Scutellum yellow; a distinct basal black 
band which is pointed posteriorly, the apex extending backwards nearly 
to the middle of the scutellum; a browm spot at the apex between the 
bristles ; convex above and rounded at the sides. 

CJiaefotaxy , — Sap, 4, n.pl. 2, a.sa. 1, p.sa. 2, pr.sc, 2, mpl. 1, pi. 1, 
sc. 2 (apical) all black. 

Yellow, with the middle and hind coxae, half the middle and 
hind femora, and the hind tibiae very dark brown or black. 

Wi/iigs. — ^Hyaline, with the following brown bands; — a transverse 
band which starts at the stigma, and includes the two cross veins, which 
are close together, it is nearly as wide as the stigma, but tapers pos- 
teriorly and is quite narrow when it reaches the inner margin ; an anal 
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streai whieli barely reaches the inner margin ; the usual costal band is 
lacMng, but there is a faint, indistinct, yellowish tinge along the costal 
border. The proportion of the second costal cell to stigma is 19 : 22 ; 
the sections of Ml + 2 before and after the r-m cross- vein are in the 
proportion of 34:10; the extension of cell On is constricted basally, 
and the proportion of the extension to Cul + lA measured along lA 
is 19 : 12 ; the last section of R4 + 5, and the last section of Ml + 2 are 
distinctly curved. 

Aidomen. — ^Dark brown or black, with a faint yellow posterior 
margin of the first tergite, a broader, very distinct, yellowdsh posterior 
band on the second tergite, and then a distinct longitudinal yellowish- 
brown band on either side of a thin black median stripe; oval patches 
on fifth tergite distinct, and brown in colour. Ovipositor dark brown in 
colour, and very short and broad; from above, the basal segment is 
twice as wide as long, from below the proportion of length to terminal 
width is 25 ; 10. Two females from Singapore, June, 1926. 

Strumeta nigrotibialis n.sp. 

Male and Female, — ^Length of body, excluding ovipositor, 7 -5 mm. ; 
of wing, 6 mm. 

Head. — Prons nearly as wide as long, the proportion when 
measured from, but not including, the lunule to the median ocellus 
being length to width, 17 : 13 in the male, and 19 : 15 in the female; 
width of frons to eye, 13:16 in male, and 15 : 18 in female ; very dark 
fulvous mottled with brown; frontal spots black; ocellar triangle black, 
and connected on either side to the eyes by a narrow black transverse 
band; vertical ealli distinct, shining, fulvous. Lunule dark brown. 
Antennae extending to bottom of antennal grooves; tliird segment 
bilaterally flattened, rounded at the tip, darkened distally, and covered 
with fine white pubescence; arista longer than third segment, black; 
third segment three times as long as second, the proportion when 
measured along the lower margin being 17 : 6 ; a short black dorsal bristle 
on the second segment. Face dark browm, nearly black, with an elongated 
black spot extending backwards along two-thirds of the inner side of 
the antennal grooves ; earina with a transverse furrow. Palps fulvous, 
bilaterally flattened, with rounded tips. Occiput black with a narrow 
fulvous margin. A dark spot beneath each eye. 

Ghaetotaxy . — Vt. 2, s.or. 1, i.or, 2, genal bristle, occipital row 
distinct, all bristles dark brown or black. 

Thorax. — General colour black, with a narrow hoary stripe on either 
side of the median line, diverging slightly after passing the thoracic 
suture. "W'ith the follomng yellow markings: — humeral calli; noto- 
pleural calli; on each side a mesopleural stripe, whose front margin 
is slightly curved, and hind margin straight; about the width of the 
notopleural callus above and half that width below, continued on to 
the sternopleuron ; on each side a short narrow post-sutural stripe which 
is rounded in front, only the extreme tip reaching the suture, sharply 
pointed posteriorly, ending some distance before the upper post-Mar 
bristle ; no median pc^t-sutural stripe ; hypopleural ealli with the excep- 
tion of the posterior fourth of the lower, and the extreme tip only of 
the upper, which are black. Seutellum yellow with a very distinct Mack 
curved basal band, whose greatest width is about one-quarter, the length 
of the seutellum ; convex above, and rounded at the sides, and between 
the bristles. 
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Ghmtatasoy. — Sep, 4, n.pl. 2, a.sa, 1, p.sa, 2, pr.sc. 2, mpl, 1, pi. 1,, 
set, 2 (apical), all black. 

Legs. — Very dark brown or black, with basal two-thirds of the 
hind femora, and all the tarsi, fulvous. 

Hyaline vdth brown costal band and anal streak. The 
costal band includes the stigma, all of ceil El, starts to extend to cell 
E3 just before the end of E2 -j- 3, and terminates on the margin between 
E4 + 5 and Ml + 2, about one-quarter of the distance from R4 -f- 5 ; 
definitely no apical spot. E-m cross-vein oblique and slightly curved, 
the sections of Ml + 2 before and after it being in the proportions 
of 30 : 21 in the male, and 39 : 21 in the female. The proportional lengths, 
of the 2nd costal cell and the stigma measured along C. are 18 : 21 in 
"the male and 21 : 33 in the female. Anal streak short, not reaching 
beyond the extension of cell Cu., and definitely not reaching the wing 
margin. Extension of cell Cu. somewhat narrowed basally, definitely^ 
not parallel-sided, its length measured along lA in proportion to Cu.lA 
being 22 : 8 in the male and 20 : 14 in the female. Last section of Ml + 2 
slightly euiwed. Supernumerary lobe in male very distinct, but not 
excessive. 

Abdomen . — General colour black with fine vrhite hairs. First 
visible tergite black j 2nd tergite variable — ^in some almost entirely 
black, in others with an extensive transverse pale-brown area on each 
side towards the posterior part of the tergite. 3rd, 4th, and 5th tergites 
mostly black with a pale-brown longitudinal marking on . either side of 
the black median longitudinal stripe on the 4th and 5th. These pale- 
brown areas are variable; in some they are very faint, and in others 
very distinct. The shining oval areas of the 5th tergite very distinct, 
and dark-brown or almost black in colour; 3rd tergite of male with a 
row of black cilia on the postero-lateral margin. Base of the 1st segment 
of the ovipositor slightly swollen and black in colour, the apex very 
flat and dark-brown in colour. Its proportions measured from beneath, 
length: greatest width: apex: being 30 :21 : 8. Described from 5<?<J 
and 5?$from the following localities: — ^Larut Hills, Perak, Peh., 1932 
(H. M. Pendlehury) ; Bukit Kutu, Selangor, Sept., 1929 (H. M. Pendle- 
bury) ; Kedah Peak, Malay Pen., March, 1928; Malay Pen., West Coast, 
Pulan Lighthouse, Oct., 1926 (E. Seimund). Types returned to 
Selangor Museum. 

This species is distinguished from nearly all other species in the 
genus^ by the entirely dark-brown, or black, fore, and middle femora, the 
peculiar elongated facial markings, and the very dark-brown colour of 
the irons and the face. The short sharply-pointed post-sutural lateral 
yellow stripes are also unusual. 

Strumeta nigrotibialis var. lata. nov. 

Ill the collection are two specimens which agree in most respects 
with S.mgrotibialis, particularly in the colour of the legs. They differ 
in having a broad costal band which extends almost to R4 -f- 5 
throughout its whole length; the occiput is fulvous; the post-siftnral 
lateral yellow stripes are broader, square in front and extend to the 
upper post-alar bristle, and they are definitely larger in size. This may 
be a distinct species, but in the absence of a longer series, it is preferable 
to regard it as a variety. 

Length of body, excluding ovipositor, 9 mm.; of wing 7*5 mm. 
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Two $$ from Kedah Peak, Malay Pen., March, 1928, and 1 (J from 
;Singapore, 1904 (H. N. Eidley). 


■ Stnnneta tilly^di n.sp. 

WtmaJe . — ^Length of body, 6-6-5 mm.; of wing, 5-5*5 mm. 

Mead. — ^Frons reddish-brown with a narrow fulvous border just 
above the luniile; vertical ealli very distinct, slightly raised, smooth, 
shining, black; no frontal spots; ocellar triangle black, and connected 
to the eyes by a narrow transverse black vertical band ; frons pajallel- 
sided, its proportions being — ^length (measured from, but not including, 
the luiiule to the median ocellus) to width, to width of eye 18: 15: 16. 
Antennae, basal segment brown the same as the lunule; 2nd segment 
paler; 3rd segment pale fulvous on the inner side, and dark-hrown on 
the outer; bilaterally flattened, and round at the tip; the proportion 
of the 3rd and 2nd segments is 14 : 6 measured along the ventral 
border; arista about twice as long as the 3rd antennal segment, pale 
at the base, otherwise black. Face uniform, pale fulvous; no black 
markings; antennal grooves distinct; earina slightly concave. Occiput 
black with a small dusky fulvous triangle about the size of the seutellar 
triangle and immediately behind it. Palps orange ; bilaterally flattened ; 
the upper edge slightly concave, the lower edge correspondingly convex. 

(Jkaetofaxy, — Vf. 2, s.ar. 1, i,or. 3 (low^er two pairs close together 
and well separated from the third), genal bristle, occipital row distinct, 
all black. 

Thorax. — General colour shining black with unusually long, fine, 
silvery hairs, with the following yellow markings: — humeral ealli, except 
the anterior corners, black or dark-brown ; notopleural ealli ; parallel- 
sided mesopleural stripes, about as wide as the notopleural ealli above. 
and slightly narrower below”, not extending on to the sternopleura ; 
hypopleural ealli, except the posterior two-Mths of the lowmr, and the 
posterior sixth of the upper, which are black; no post sutural median 
and lateral yellow stripes. Prosternum fulvous. Eemainder of the 
thorax black. Scutellum convex with rounded sides, yellow with a 
very distinct curved black basal band which at its apex is about half 
the length of the scutellum. 

Chasioic^y. — Sop. 4, n.pl. 2, a.sa. 1, p.sa. 2, pr.se. 2, mpl. 1, pi. 1, 
sc. 2, all black. 

Legs. — Fulvous, with the hind coxae and the puter side of the 
land tibiae dark-brown. 

Whigs. — Hyaline, with the following ])rown markings: — the stigma, 
a sliort narrow” costal band which starts at the end of R2-4-3 and 
terminates half-way between R4+ 5 and Ml + ^ narrow band along 

each of the cross-veins, these bands not being connected, the band along 
the posterior cross-vein extends to the margin of the wing; a short 
anal streak w”hieh barely reaches the margin of the wing. The two 
eross-veins are distinetl}^ approximated, the proportion of Ml + 2 
in the 1st Mg before and after the r-m erc^s-vein being 40 : 14. Last 
section of R4 + 5 sligthly curved, and the last section of Ml -j- 2 
practically straight. The length of the 2nd costal cell in proportion to 
that of the stigma, measured along the C. is 20*: 25. Extension of the 
ceil Cu narrowed basally^ and de^tely not parallel-sided, the propor- 
tions of the extension, measured along lA, and Cul -f- lA being 16 : 16. 
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Abdomen. — ^Black, with the following fulvous markings : — Posterior 
borders of the 2nd, 3rd, 4th, and 5tli tergites uniting in the middle in 
the 3rd, 4th, and 5th, to form a median fulvous stripe. Oval areas on 
5th tergite brown and distinct. Basal segment of the ovipositor approxi- 
mately an equilateral triangle, convex above and below, and fulvous in 
colour, the portion of the basal segment seen from above being as 
long as the 5th tergite. 

Described from 2 females from Bukit Kutu, Selangor, P.M.S., 
11/9/29 (H. M. Pendlebury) ; and Fraser's Hill, Pahang, 29/1/29. 

This species is placed in the genus Strumeta on the assumption that 
the male has the 3rd abdominal tergite ciliated, and a supernumerary 
lobe in the wing. It is distin^ished from' other species of the genus, 
and from species in closely-allied genera, by the peculiar markings of 
the wings, the unspotted face, absence of lateral and median post-sutural 
yellow stripes, and the presence of three Lor. bristles. 

This species is named in honour of the late Dr. R. J. Tillyard, 
whose tragic death was reported to me while working on this particular 
species. It is only fitting that, the name of one ^vho has done so much 
for Australian entomology, should be perpetuated in a group, which 
already contains the names of well-knmvn Australian entomologists such 
as Froggatt, Tryon, G-umey, and Bancroft. 


Genus APRODACUS Bezzi. 

In the collection from the British IMuseum there is one female 
which appears to belong to this genus. Until the male has been 
described, it is impossible to say so d^efinitely. It has no a.sa. bristles, 
2 pr.sc. bristles, 2 scutellar bristles, and a flattened ovipositor. The 
only other species found in the Oriental and Australian region with 
this combination of characters is Afrodaciis ja^rvisi, Tryon, from 
Australia, Tentatively, until the male has been described, this new 
species is placed in this genus. 


Afrodacus javanensis. n.sp. 

Wemole . — Length of body, excluding ovipositor, 7-5 mm.; of wing, 
6 mm. 

Eead . — Fpns dark, fulvous; no frontal spots; twm black spots on 
the vertex adjacent to the upper comer of the eyes, these spots not 
connected to the black ocellar triangle by a transverse band ; vertical 
call! distinct, shining, fulvous; very wide, wider than an eye, the 
proportion being width of frons to width of eye, 18 : 14, slightly 
wider than long, the porportion being, width to length, measured from 
Imiule to median ocellus, 18 : 17. Lunule brown. A black spot on each 
side of the lunule, level with the basal vsegment on the antennae. Face 
fulvous, with a short black trans\'erse band on the lower margin, not 
extending to the antennal grooves at the sides. Antennae dark reddish- 
brown, with the 3rd segment darkened along the upper margin and at 
the tip ; not extending below the lower corners of the face ; apparently 
the short bristle on the 2nd segment absent; 3rd segment bilaterally 
flattened, and distinctly pointed ; arista fulvous at base, remainder 
black; 3rd segment two and a-balf times as long as 2nd, the proportion 
being 15 : 6. Occiput mostly dark-brown o-r black with a fulvous border, 
centre al^ fulvous; a reddish subocnlar spot. 
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Chaeioiaxy, — Yt. 2, s,or, 1, i.or. 3, occipital row very weak, a distinct 
but weak pair of ocellar bristles, all black ; genal bristle very pale and 
wTak. 

thorax, — Black, covered with short pale hairs; lower part of 
propleura, and prosternum reddish-brown. With the following yellow 
markings: — ^liumeral calli, except the extreme anterior angle; noto- 
pleural calli ; a mesopleural stripe which is very broad above, extending 
from the posterior corner of the humeral callus to the base of the wing, 
the anterior border sinuous, the lower border slightly less than the 
notopleural callus in width, and extending on to the sternopleura ; 
a median post-sutural stripe which starts just about level with the 
suture, and terminates just in front of the pr.so, bristles, pointed 
anteriorly and rounded behind ; on each side a very broad post-sutural 
stripe which commences just in front of the suture, and extends to the 
upper post-alar bristle, the anterior portion in front of the suture about 
twice the wddth of the remainder of the stripe, posterior end slightly 
narrower, and rounded ; hypopleural calli except the posterior 5th, which 
is black. Seutelliim yellow with a narrow black basal band whose 
posterior border is straight ; very slightly convex above, rounded at the 
side and between the bristles. 

Chaetotaxy, — 8cp, 4, npl. 2, mpl. 1, pi, 1 (weak), p,sa. 2, pr,sc, 2, 
sc. 2 (apical), all black. No a,scb. 

Legs. — Fulvous but very brightly and distinctly marked as 
follows : — ^Middle and hind coxae brown ; apical third of the fore-femora, 
the apex only of the middle, and the apical quarter of the hind-femora ; 
the base of the fore-tibia^, the whole of the middle and hind tibiae, and 
the whole of the distal segments of all the tarsi black. 

Wings. — Hyaline, with dark-brown costal band, anal streak, and 
infuseation of the posterior cross-vein. The costal band includes the 
vStigma, the whole of cell K.1, the end of cell K3, and the upper corner 
of cell E5 ; it does hot extend to cell E3 until just before the end of 
E2 -f- 3, continues without widening for a short way, and then suddenly 
becomes enlarged to form a large distinct apical spot; it terminates 
about half-way between E4 + 5 and Ml -j- 2. Stigma nearly twice as 
long as the 2nd costal cell, the proportion being 37 : 20. The r-m 
cross-vein oblique, the sections of Ml + 2 before, and after it, being 
in the proportion of 32 : 25. Anal streak short, not reaching the wing 
margin. Extension of cell On. narrowed basally, definitely not parallel- 
sided, its length measured along lA in proportion to Cul -f* lA being 
15 : 19. Last section of Ml + 2 distinctly curved. Posterior cro^-vein 
broadly and distinctly infuscated. 

Ahdomm , — ^Bright fulvous with the following distinct black mark- 
ings: — The anterior border of the 1st, 2nd, and 3rd, visible tergites; the 
antero-lateral border of the 4th and 5th tergites; and a median longi- 
tudinal stripe on the 3rd, 4th, and 5th tergites. Oval areas on the 
5th terete, distinct, shining, fulvous. Ovipositor flat, dark-brown, the 
proportions of the basal segment measured from below being — ^length; 
greatest width ; apex : 40:20: 12. Sternites dark-brown, almost black. 

Described from 1 $ from Mt. Ardjoena, East Java, 6,000 feet, 
Jan., 1936. Type returned to British Museum. 

This very distinctive species can be separated from other species 
of the genus, and from other species of the subfamily, by the following 
eoniMnation of characters — ^the short transverse facial band; the very 
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broad inesopleural stripe; the black thorax; yellow markings of the 
mesonotnm ; the apical spot on the wings; the broadly-infuscated 
posterior cross-vein; and the colour of the legs and abdomen. 

Genus ASIADAOUS F.A.Perk. 1937. 

It was necessary to erect this genus for diversiis Coq. and hakeri 
Bez.j two species which ditfer from species in other genera with two 
seutellar bristles, in having no ciliation on the 3rd abdominal tergite 
of the male. The two species are easily distinguished by means of the 
following key: — 

KEY TO SPECIES OF ASIABAGUS. 

Wings witli a very pronounced apical spot . . . . . . . . hakeri Bez.. 
Wings witE normal costal band, no apical spot . . . . . . . . diversm Coq„ 

Asiadacus diversus Coq. 

This species is represented by 1 c? and 2 $$ from Pusa, India,, 
and Ceylon, 1908 (W. W. Proggatt), caught with oil; 2 females from 
Bihar, Pusa, Jan., 1915. 

Genus NESODACUS P.A.Perk. 1937. 

Nesodacus ablepharus Bez. 1919. 

This species previously only known from the Philippine Islands, 
is represented by 1 ? from Bettotan, nr. Sandaken, North Borneo, 
Aug., 1927. Bezzi (1919) suggests that either N. ahlephm'ns or Striimeta 
ctlifer Hend. might be terminifer Wallc. This is not so, for Dr. Smart, 
of the British Museum, who very kindly examined the type of terminifer , 
informed me that it has 4 sc. bristles, whereas allepJmrm and cUifer 
have only 2. 

The following description is included to supplement that of Bezzi. 

In the head the vertical ealli are very distinct, and shining brown 
in colour; the frons is perfectly flat, and its proportion wdieii measured 
from the lunule to the median ocellus is — ^length to width 17 ; 14 ; width 
of frons to an eye being 14 : 14, Face with the antennal grooves black, 
and the carina brownish-yellow. Third segment of the antennae not 
quite twice the length of the second, the proportion being 13 : 8. 
Mesonotum behind the suture very flat, not slightly convex as in most 
Dacinae. Scutellum conspicuously flattened above, and the hind margin 
between the bnstles noticeably straight. Legs black, except the extreme 
base of the middle femora, the basal half of the hind femora, and all 
the tarsi, which are yellow. In the wing the stigma is definitely longer 
than the 2nd costal cell, the proportion being 25 ; 18, the two sections of 
Ml -f 2 before and after the r-m cross-vein are in the proportion of 
23 :21; length of extension of cell Cu. to Cul+ lA measured along lA 
being 12:13. 

It^ is surprising that Bezzi did not mention the conspicuous 
flattening of the thorax and the scutellum, for they are most striking. 

Nesodacus ? longicattdatus n.sp. 

Female.— Length of body, 7«5-8-5 mm.; of wing, 6-5-7*5 mm. 

— General colour fulvous. Frons nearly as wide as long, the 
proportion when measured from, but not including, the lunule to the 
median ocdlus being length to width 20 : 17; width of frons to eye 
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17 : 19 ; spots at the base of the orbital bristles very faint ; ocellar 
triangle black, and connected on either side to the eyes by a narrow 
black vertical transverse band. Lnnnle dark-brown. Antennae not 
quite reaching the lower lateral angles of the face; 3rd segment 
bilaterally flattened, thickly covered with fine white pnbeseenee ; darker 
than other 'segments; arista longer than the 3rd segment, orange at the 
base, the remainder being black ; 3rd segment nearly three times as long 
as the 2nd, the proportion being 19:7; a short black dorsal bristle on 
the 2nd segment. Face with a slight bulge below the base of the 
antennae, beneath which is a shallow transverse fuiTow ; antennal grooves 
distinct; large .triangular black facial spots, one side of the triangle 
being the lower margin of the antennal groove, and the apex being about 
halfway up the groove. Palps orange ; bilaterally flattened ; the upper 
edge straight and the tip and lower edge distinctly curved. A small 
black spot immediately beneath each eye. Occiput very dark reddish- 
brown, almost black, with an orange border whose width is about that 
of the ocellar triangle. 

Ghmtotaxy. — Vt. 2, s.or, 1, i.or. 2, genal bristle, all black. Occipital 
row entirely absent. 

Tliora^c . — General colour black, with a- narrow hoary stripe on 
either side of the median line, diverging slightly after passing the 
thoracic sutnre. With the following yellow markings: — ^liumeral calli; 
notopleural eaUi; on each side a mesopleural stripe whose front and 
hind margins are fairly straight, about the width of the notopleural 
callus above, and a little narrower below, continued on to the sterno- 
])lenroii, where it becomes slightly wdder, on each side a post-sutural 
stripe wdiieh is fairly wide, round behind, extending as far as, and 
iiieluding, the upper post-alar bristle, connected with a small rectangular 
spot W’-hich is immediately in front of suture ; no medium post-sutural 
stripe ; hypopleiiral spots, with the exception of the posterior third of 
the lower and the posterior sixth of the upper, which are dark reddish- 
brown, almost black. Remainder of the thorax brown or black, except 
the prosternum, which is brownish-yellow, hut not very conspicuous. 
Scutellum yellow with an extremely narrow black basal band. It is 
convex above, and rounded at the sides, and between the apical bristles. 

Chaetotaxy. — Sep, 4, n.pL 2, (i,sa. 1, p,sa. 2, no pr,sc.j mpl. 1, pt, 1, 
sci. 2 (apical), all black. 

Legs. — ^Dark reddish-brown or black with the extreme base of the 
front femora, the basal half of the middle femora, and the bam! three- 
quarters of the hind femora, and all the tarsi, orange-yellow. 

Wings, — Hyaline with brown costal and anal bands. The costal 
band includes the stigma, all of cell Rl, starts to extend to ceU R3 
immediately beneath the end of Rl, then gradually widens, and beneath 
the end of R2 + 3 it reaches R4 -f b and then encroaches on cell R5, 
the lower margin curving round and terminating on the margin halfway 
between R4 -f- 5 and Ml + 2, forming a definite apical spot. R-m cro®- 
veiii very oblique, and slightly curved, the sections of Ml + 2 before 
and after it being in the proportion of 37 : 30. Anal streak short, 
extending veiy little beyond the extension of ceU Cu, and definitely not 
1 ‘eaching the wing margin. Extension of cell On. somewhat narrowed 
basally, and definitely not parallel-sided, its length measured along lA. 
in proportion to Oul + lA being 21 :17. Last section of Ml + 2 
distinctly curved. The proportional lengths of the 2nd costal cell and 
stigma measured along C. are 17 : 38. 
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Abdomen, — General colonr dark reddish-brown, coYered with long 
line white hairs. First visible tergite black -with a narrow pale-brown 
posterior border; 2nd tergite with the fore-border almost black, the 
middle pale-brown, and the hind border almost white ; 3rd, 4th, and 5th 
tergites reddish-brown, slightly darker at the sides, with a few indistinct 
specks of dark-bro-wn or black. Oval areas on 5th tergite of the same 
colour as the rest of the abdomen, and are only distin^ished by the 
different texture of the exoeuticula. Ovipositor a uniform reddish- 
brown and very long. Viewed from above it is almost parallel-sided, 
somewhat convex above, and concave below; the proportion of the 
length of the abdomen, the basal segment of the ovipositor, the 2nd 
segment of the ovipositor, and the width of the basal segment are 
82 : 55 : 23 : 13. When viewed from below, the base of the 1st segment 
of the ovipositor is distinctly bulbous, and twice the width of that 
portion which projects beyond the 5th tergite. 

Described from one female from Bettotan, nr. Sandakan, Nth. 
Borneo, 4th Aug., 1927. Types returned to Selangor Museum. • 

. Until the male of this species has been described, its exact generic 
position is uncertain. In the Oriental and Australasian regions three 
genera aro found in which the species have 2 sc., and no pr.sc. bristles. 
It cannot be placed in Callantra Walk, because of its short ' antennae 
and ovate abdomen. It might belong to either of the other genera — ■ 
Neodams P.A.Perk., and Nesodacus P.A.Perk., and for the present 
it is placed in the latter, because it appears to be more closely related 
to the two species of that genus — N. aMchus Bez. and N. ahlephariis Bez. 
It differs from them only in the black markings of the face, the 
abdominal markings, the wing pattern, and the size and shape of the 
ovipositor. 


Genus CALLANTRA Walk. 1860. 

Callantra splendida n.sp. 

Female . — ^Length of body, excluding ovipositor, 8-5 mm. ; of wing, 
7 mm. 

Eeadr-Fiom fulvous, with a dark-brown central blotch and distinct 
frontal spots ; ocellar triangle black, vertical cross-band reddish-brown ; 
vertical calli distinct; slightly longer than wdde, the proportion being 
length, measured from median ocellus to limule, to width 23 : 19 ; lunule 
brown. Face dark fulvous ; an elongated black spot in each antennal 
groove extending from, the mouth border to well past the middle of the 
groove; a small browm spot in the centre at the mouth border; trans- 
verse furrow in carina very distinct. Antennae dark-brown mth the 
third segment darkened distally and externally, 2nd segment long, 
nearly twice as long as 1st, and 3rd about two and a-half times as long 
as the 2nd, the proportion being ; — ^first, second, third, 6:9:23; a short 
black bristle on 2iid segment; arista longer than 3rd segment, brown 
at base and black distally. Occiput fulvous with a pale-yellow border, 
genal spot reddish-brown. 

Ghmtotaxy. — Yt. 2, pvt, absent, s.or, 1, i.or. 2, genal bristle, 
occipital row distinct, all black. 

Thorax , — ^Mostly black with pale-pubescence ; a broad hoary stripe 
on each side of the median line ; reddish-brown above the humeral caUi, 
m front of the suture, above the wings, and on the propleuron and 
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pDOsteriiiim. With the following yellow markings: — ^humeral 'ealii; 
notoplenral ealii ; a strip connecting the humeral and notopleiiral call! j 
a median post-sutural stripe, sharply pointed at both ends, the anterior 
point just in front of the suture, and almost reaching the scutellum 
behind; on each side a post-sutural stripe, bordered by the suture in 
front and rounded behind, extending to the upper post-alar bristle; a 
mesopleural stripe which is about the width of the notoplenral callus 
above, and half that width below, the fore-border straight, extending on 
to the sternopleuron below; hypopleural ealii, except the posterior 
fourth, which is black. Scutellum yellow^ with a narrow slightly-curved 
black basal band. 

CJiaetoiaxy. — Sep, 4, iipl. 2, p.sa. 2, mpl, 1, pt. 1, sc. 2 (apical), all 
Mack. A.sa. and pr.se. absent. 

Legs. — Dark-brown or black, except the base and apex of the fore- 
femora, the basal third of the middle femora, the w-hole of the hind 
femora, and all the tarsi, which are fulvous. 

Wings. — Hyaline with a broad costal band. No anal streak. The 
costal band starts at the base of the wing, includes the costal cells, the 
stigma, the whole of cells HI and E3, and extends as a small but distinct 
apical spot into the upper corner of cell R5 ; the extreme tip the costal 
band -is very pale, and terminates just past the end of E4 + 5. The 
r-m cross-vein, the posterior cross-vein, and the last section of Ml -j- 2 
all distinctly curved. Extension of cell Cu. narrowed basally, its length 
measured along lA in proportion to Cul + lA being — female 24:21 and 
male 32 : 15. The proportional lengths of the 2nd costal cell and stigma, 
measured along C., are 26 : 37. The sections of Ml 2 before, and 
after it, are in the proportion of 42:28. 

Abdomen . — Definitely club-shaped. First visible tergite black, 
second tergite with four bands, a fulvous band along the fore-border, 
then a black transverse band which becomes more extensive at the sides ; 
behind this another fulvous band, and along the whole of the posterior 
part of the tergite a pale-fulvous band; 8rd tergite mostly black, only 
the posterior border wdth a narrow fulvous band, which is widened in 
the centre; the sides only of the 4th and 5th tergites black, the rest 
fulvous. The oval areas on the 5th tergite black. No median black 
stripe. Ovipositor characteristic, dark-fulvous or brown, long, 
cylindrical; the basal half of the first segment of uniform diameter, 
becoming constricted about halfway and then tapering; in profile, 
convex dorsally, and concave beneath. Proportions — ^len^h: greatest 
diameter: diameter of tip — 60:20:11, measured from below. Male 
similar to female. Wings with no supernumerary lobe. Third 
abdominal tergite ciliated. 

Described from one male and two females from Djampang Tenggah, 
Preanger, West Java, Feb. and Sept., 1935. Types returned to British 
Museum. This species agrees with Strumeta co^itinuus Bez., AfrO'daens 
jarvisi Tryon, and Zengodaeus ietrachmtus Bez., in having the humeral 
and notoplenral ealii** joined by a broad yehow stripe, but differs 
generically. 


Genus ZEUGODACBS Hend. 1927. 

In the Oriental and Australasian regions ZeugodMcm^ which is 
represented by a number of large handsome species, is the dominant 
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geBUS with four sciitellar bristles. It contains over twenty species 
wMeh can be separated by the following key. Certain species like 
iermmifer Walk., pendUhiiryi n.sp,, &e., are included tentatively, pend- 
ing the discovery and description of the males. It is assumed that in 
the male the wing has a supernumerary lobe, and the third abdominal 
tergite is ciliated. Z. caudahis has been included twice because in all 
East Indian specimens the infuseation of the posterior cross-vein is so 
faint that it is very difficult to decide whethei-^ it is present or not. 


KEY TO SPECIES OF ZBUGOBACUS HENH. 


1. At least one cross-vein infuseated . . . . . . 18. 

Neither cross- vein infuseated . . , . . . . . 2. 

2. Median post-sutural yellow stripe absent . . . . E. 

Median post-sutural yellow stripe present . . . . 6. 

3. Face black .. .. .. ... .. . terminifer Walk 

Face yellow with black markings .. .. . . 4. 

4. Face yellow with double black band . . . . . . diipUcatm Bez. ■ 

Face yellow with usual round spots . . . . . . 5. 

.5, Anal streak absent . . . . . . . , . . pendlehuryi n.sp. 

Anal streak wide and distinct . . . . . . . . quadmetosus Bez. 

6. Scutellum yellow with black apical spot . . . . 7. 

Scutellum yellow with no apical spot . . . . . . 11. 

7. Three ior. bristles 8. 

Two Lor, bristles 10. 


8. Costal band incomplete between stigma and apical 

spot 

Costal band complete beyond stigma . . 

9. Humeral calli surrounded with reddish, femora 

entirely yellow 

Humeral ealli surrounded with black, femora with 
brown apical ring . ’ 

30. Face with two black spots 

Face with three short longitudinal black bands . . 

11. Three Lor, bristles 

Two Lor. bristles . . . . . . . . ... 

12. Face shining black with yellow lateral margins . . 
Face mostly yellow 

13. Face entirely yellow, no spots . . 

Face with two black spots 

14. Humeral and notopleural calli joined by a broad 

yellow band . , . . 

Humeral and notopleural ealli not joined by yellow 
band 

15. Costal band dilated to form a distinct apical spot • . 
Costal band not so dilated 

16. Face yellow with anterior transverse band 
Face yeiloTv with usual round black spots . . 

17. Lateral frontal spots absent . . 

Lateral frontal spots present . . 

18. Both cross-yeins infuseated, face black 

Only posterior cross-vein infuseated . . . . . . 

19. Beutellum yellow . . 

Scutellum yellow with black or brown apical spot ^ ' 

20. Costal band dilated to form an apical spot , . 

Ccwtal band not dilated , . 

21. Face entirely yellow, no spots . . 

Face with black spots . . 

22. Median post-sutuial yeBow stripe surrounded by 

reddish-brown . . 

M^an post-sutural yeUow stripe 'surroun^d by 

black 


soutellaris, 

9. 

pul)escens Bez. 

oaudatus var. maculatm 
nov. 

saubtellimia Bez. 
lipsams Hend. 

16. 

12 . 

lirtibipennis Macq. 

13. 

oTcunii Shir. 

14. 

ietraoheeim Bez. 

15. 

hageni de Meij. 
gavisus Mxo. 
'mamlipennis 
17. 

nubilius Hcnd. 
mudatus F. 
nigrifacies Shir. 

19. 

20 . 

24. 

21 . 

tibiadis Shir. 

>fnimndus Bez. 

22 . 

^nmplies Hend. 

23 . 
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23. Apical spot extending below Ml + 2 
Apical spot not extending to Ml + 2 

24. All tibiffi blackj facial markings two oblong spots 

and median line 
Middle tibia yellow or fulvous 

25. ‘Anterior part of mesonotum entirely black 

Anterior part of mesonotum not entirely black . . 

26. Pace witk 2 pairs of black spots . . 

Pace with. 2 triangular spots whicli meet in the 
centre of the transverse furrow . . 


clvrymtaanis Head. » 
eaudatus P. 

arisam:mis SMr. 

25. 

26. 

27. 

souteilatus Hend. 

eaudatus var. maeulatus 
nov. 


27. Pace witk 3 black spots, scutellum with a definite 

apical spot amligmis Sbir. 

Pace witk 2 black spots, scutellum witk only brown 

tinge at apex . . . . . . . . . . depressus Skir. 


Of the above species, terminifer Walk., chrysotaxus Hend., and 
quadrisetosiis Bezz., have not yet .been recorded from the group of 
countries dealt with in this paper. 


Zeng'odacus eaudatus F. 1805. 

This common species is represented by 18(J(? and 26 $$ from the 
following localities: — ^Kedah Peak, P.M.S., March, 1928; BuMt Kutn, 
Selangor, P.M.S., April, 1926, October, 1929, September, 1920 (H. M. 
Pendlebnry) ; Pahang, F.M.S., July and November, 1921, and January, 
1929 (H. M. Pendiebury) ; Larut Hills, Perak, P.l^I.S., February, 1932 
(Pendlebury) ; Samaway, near Sandakan, North Borneo, July, 1927, 
Langkawilis, West Coast, F.M.S., April, 1928; 'Cameron Highlands, 
October, 1928 ex C. sativiis (G. H. Corbett, No. 5358) ; Mount Tanga- 
moes, Lampong, South Sumatra, 1,500 feet, July, 1935 (H. M. Eidiey) 
Singapore, 1900; Malay, ex Achras sapota (G. H. Corbett) ; Kuala 
Lumpur, May, 1926, Cucurbit Tips No. 3239 (Dr. Roepeke), Java, 1912; 
Buitenzorg, Java, November, 1929 (G. L. AYindred); Djampang, 

Tenggah, Preaiiger, West Java, May, June, and July, 1935, Mount 
Ardjoeno, East Java, 6,000 feet, January, 1936: Mount Tanggamoes, 
Lampong, South Sumatra, 1,500 feet, July, 1935. 

Thanks to the kindness of Dr. Walther Horn, of the Deutsches 
Entomologisches Institut, it was possible to examine a specimen from 
Formosa identified by H. K. Munro as Z, mudatus. In this specimen 
the ovipositor is certainly long and cylindrical, like that described by 
Shiraki (1933). In every one of the series of twenty-six females listed 
above, the ovipositor is fiat and triangular, and not as long as in llie 
'Specimen from Formosa. Moreover, the series is from Malaya, Borneo, 
Sumatra, and Java, and it must be remembered that the type of 
Z. eaudatus. ea.me from Java, If the ovipositor is described by SMraM 
is constant, it is quite possible that the species found in Formosa is not 
Z. eaudatus, A careful examination of a long series would decide tHs 
question. In the series listed above, a very constant character is the 
reddish-brown area on the anterior of the mesonotum. It is difficult 
to describe, but looks like a narrow, irregular patch on either side of 
the median line, extending from the anterior border of liie mesonotum 
to the suture. The two patches practically ixm posteriorly. 

Zeugodacus eaudatus var. maeulatus var. nov. 

In the collection from Selangor there is one specimen which 
re^mbles Z, oaudaius F., hut differs very noticeably in five ways^— ,, 
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1. The scutelliim has a large black apical spot. 2. The costal band 
does not extend to cell R3 in the middle, whereas in Z, caudahis it does 
so throughout its whole length. 3. The costal band does not become 
dilated to form a pronounced apical spot as in caMatus. It becomes 
slightly enlarged after passing the end of R2 -j- 3, but there is no 
distinct round spot as in caudaiiis. 4. The reddish-brown patches on 
the anterior part of the mesonotum, so characteristic of Z. camdaiuSy 
are absent, the whole of the mesonotum being black. 5. The facial 
markings are in the form of two triangular black spots, whose apices 
reach the oral margin, and whose bases run along the transverse furrow 
of the carina, meeting in the middle. 

In all other respects this variety resembles typical specimens^ of 
Z. mudatiis. It may be a distinct species, but until a long series is 
available for examination it seems better to regard it as a variety. 

One female from Bukit Kutu, Salangor, F.M.3., 3,000 feet, Sep- 
tember, 1932 (H. M. Pendlebiiry). Type returned to Selangor Museum. 

Zeugodacus maculipennis Doles. 1856. 

This handsome and easily recognised species is represented by 1 d 
in poor condition from Pahang, P.M.S., December, 1921 (H. M. Pendle- 
bury) ; 2 $$ from Djampang, Tenggah, Preanger, West Java, March 
and November, 1935. . 

Zeugodacus limbipennis Macq. 1843. 

In the collection from the Selangor Museum there is one specimen 
which was at first considered to he a new species, and a description 
was prepared. Subsequently it wms found to agree very well with 
Macquart’s description of limbipennis. The outstanding character is 
the shining black face with yellow margins. Macquart’s description is 
very brief, and it is possible that the two species are distinct, in which 
case the name atrifacies is suggested. A full description is included. 

Male , — Length of body, 5|-6 mm.; of wing, 5-5-J mm. 

Head , — Prons fulvous, paler at the sides, with brown spots at the 
base of the bristles, and a central biloped brown spot; vertical calli 
distinct; ocellar triangle black; transverse vertical band black; slightly 
concave, and a little longer than wide, the xiroportion when measured 
from the lunule to the median ocellus being 18 : 14 ; a little narrower 
than an eye, the projiortion being 16 : 14. Lunule shining brown. 
Face shining black with a narrow yellow band at each side on the 
outer slope of the antennal groove. Antennae dark browm, nearly black, 
and shorter than the face ; second segment a little longer than the first ; 
third segment only twice as long as the second; a short black dorsal 
bristle on the second segment. Palps yellow, bilaterally flattened, the 
upper edge almost straight and the lower edge distinctly curved. Genal 
spot brown and very large. Occiput black with a narrow yellow border 
about the wddth of the ocellar triangle. 

CJiMtotaxif- Vt, 2, s.or, 1, i.or. 2 (very widely separated, the lower 
of the two being level with the lunule), genal bristle, occipital row 
distinct, all black. 

Tliarax, — Black, punctulate, covered with short white pubescence, 
'and with a broad hoary band on either side of the median line. With 
the following yellow markings: — ^humeral call!; notopleural calli; a 
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small triangular spot in front of tlie suture wliicli is connected TOtk a 
long narrow lateral post-sutural stripe, wMcli terminates at tlie upper 
post-alar bristle; a broad triangular mesopleural stripe wbieli is wider 
than the notopleiiral callus above, and whieli terminates on the sterno- 
pleura below; the anterior margin distinctly curved; three-quarters 
of the anterior, and five-sixths of the posterior hypopleural calli ; a long 
narrow median post-sutural stripe which terminates at about the level 
of the p}\SG. bristles. Scutellum yellow with a very narrow slightly- 
curved black basal hand. 

CJimtotaxy, — Sep. 4, n.pl. 2, mpL 1, pt. 1, a.sa. 1, p.sa. 2, pr.se. 2, 
sc. 4, all black. 

Legs. — Fulvous, with the coxae, front femora, distal two-thirds of 
the middle femora, half the hind femora, the base of the front tibiae, 
and about half the hind tibiae, dark brown or black. 

Wings. — ^Hyaline with a very narrow costal hand, and a rather 
broad anal streak. The costal band starts at the end of Sc. and 
terminates half-way between E4 + 5 and Ml + 2 ; it extends to cell 
B3 at the end of + 3, and then becomes slightly wider, forming a 
small hut distinct apical spot. The stigma is nearly twice as long as 
the second costal cell,' the proportion when measured along C. being 
33 :19. The sections of Ml + 2 before and after the r-m cross-vein 
are 36:24. A very pronounced supernumerary lobe at the end of 
Cul + lA. Extension of cell Cu. slightly curved, and practically 
parallel-sided .basally, its length in proportion to Cul + lA being 
18 : 6. E-m cross-vein very oblique ; El and K4 + 5 bristly. 

Ahdomeii. — Punetulate ; covered with long pale pubescence ; black, 
except the posterior margin of the second tergite, which is reddish- 
brown, and the two oval areas on the fifth tergite, which are fulvous. 
A row of post-lateral cilia on the third tergite. One male from Bukit 
Kutu, Selangor, F.M.S., Sep., 1929 (H. M. Pendlebury). This species 
is very close to terminifer "Walk., which also has a black face, and four 
seuteliar bristles. In terminifer^ ho'vvever, there is no median post- 
sutural yellow stripe, the lateral yellow post-sutural stripes are very 
short, and the colour of the legs is slightly different. 

Zeugodacus pendleburyi n.sp. 

Fefmle. — ^Length of body, 7-7^ mm.; of wing, 5-5-6 mm. 

Head. — 'Prons dark fulvous, somewhat lighter at the sides, and 
above the lunule; frontal spots distinct; vertical calli distinct, shining 
brown in colour; no transverse vertical cross-band; ocellar triangle 
black; above the lunule a slightly raised area sparsely covered with 
short black hairs; slightly longer than vide, the proportion when 
measured from the lunule to the median ocellus being 18:14; and 
narrower than an eye, the proportion being 17 : 14. Lunule shining 
brown. Face fulvous, with a large black spot in the lower part of 
each antennal groove; carina with a distinct, but shallow, transverse 
groove. Antennae about as long as face; first and second segments 
fulvous; third segment dark brovm, lighter on the inner side, covered 
with white pubsecenee; second segment slightly longer than the first; 
third segment a little more than twice as long as the second, the pro- 
portion being 15 : 7 r a short black dorsal bristle on the second segment ; 
arista longer than antennae. Palps pale fulvous, bilaterally flattened, 
distinctly coneave above, and convex belowv A dark brown genal 
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o^eSa^triangle."'''^^ ^ "’^dth ol the 

disliSrS'Si:’’'' “’■■ ■■'”■• «““* row 

a rrSiTst 

short, about half the usual IptuW-l + • behind, and very 

bristle; a parallel-sided mesopleufil’ stri'S^^wS 

the notopleural callus above, and slightly SLrowe hLw l?1, 

on to the sternopleura below; tL SeftwoTbTrd^^^^^^^ which extends 

the upper five-sixths of the ^oLSr hypotk^ antenoa- and 

yellow with a very distinct, fairly wide eifrved bSl 1 1 

convex above; apex slightly curved^ ’ curved, basal, black, band; 

2, 1' 1. <“■ 1, 2, 
fomoSlS?^" It- «1 tte 

White. ’ ’^asal segment being almost 

not extend into ceU STtil t t?pbpV« ^^^of B4 + 5; it does 
very little wider at the ^ex of the Sn. 

rile stigma is nearly twice as lono- no +ii^’ Theie is nO' anal streak, 
portion measured along C beiim 3^^* Ifi ^^^tal cell, the pro> 

and after the r-m crostvS Le in Ip 

extension of cell Cu is vSw n«tr^ ^^=27. The 

ite length in proportion to thatTf restricted basaUy, 

lA being 17 : 18 The r m plno! , • • ^ measured alono- 

cross-vein slightly waiy. ss-vein m very oblique, and the lower 

fulv^s'^erim^lJJdet^^d f 

anterior border of the ’latter beine' TOe^**^™o' border, the 

^d 5th tergites black with dark fu^on<! rin+ ’l terete black ; 4th 
dark median line; oval m-eas dis^w ^ patches on either side of the 
CMpositor reddish-brown ; when mealed reddish-brown in colour, 
of the basal segment leneth to D-T«oa+ below, the proportions 

wridth segi^^aie *“ "S"* »f «P«. to 

of the oth tergite to the whole ovipositer— 19 .S™ 

Sep., 1929 (H. M°^eudleburv/^°™'d Selangor, FM 

CttK Eendlebu,^,, 2i;,^"d to 

tio.aJlSo? XJ? A'e25pL“i?S‘''“^’ 

agrees in hav^g'^^:^ sSrt^DOTt*'^/^^”i'^’i*^^^^ 'Walk., with which it 
fedr curv^ basal bSd on thf scuSlJfm 
M tmrtimfer, however, the tibke of 

firfvous, the face is black and thorp lo ^ Pairs of legs are 

Placed in the genus on rtf “ Present. It is 

of ^e male is ciliated, and thS there isT^f 

m the wmg of the laale. “ supernumerary lobe present 
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Genus PAEADACUS n.g. 

The characters of this genus are : — Baciim with four scutellar, 
one anterior supra-alar, two posterior supra-alar, no humeral, and no 
pre-scutellar bristles; a row of post-lateral cilia on the 3rd abdominal 
tergite of the male: a supernumerary lobe in the wing of the male at 
the end of Ciil + lA ; and antennae not longer than the face. The 
only other genus wdtli four scutellar and no prescuteilar bristles is 
Atistrodacus P.A.Perk., in which, however, there is no anterior supra- 
alar bristle, no cilia on the 3rd tergite of the male, and no super- 
numerary lobe in the wing of the male. Included in this genus is 
perplexus Walk., and the following new species: (The generic characters 
of perplexus Walk, were sent to me by Dr. Smart, of the British 
Museum, who very kindly examined the type on my behalf.) 

Genotype, the following new species. 

Paradacus fulvipes n.sp. 

Male . — Length of body, 6-6-J mm. ; of wing, 5-J-6 mm. 

Head . — ^Prons fulvous, paler above the lunule, with some indistinct 
darker markings in the centre ; frontal spots pale brown, but distinct ; 
vertical ealli distinct, but not differently coloured; vertical cross-band 
dark brown; ocellar triangle black; a slight bulge or swelling just 
above the lunule; slightly longer than wide, the proportion measured 
from the lunule to the median oceUus being 19 : 16 ; and very little 
narrower than an eye, the proportion being 17 : 16. Lunule shining 
brown. Antennae fulvous with the 3rd segment darker on the outer 
side ; 2nd segment a little longer than the 1st ; 3rd three times as long 
as the 2nd; short black dorsal bristle on 2nd segment. Pace fulvous, 
with an elliptical spot in the lower part of each antennal groove. 
Dark brown genal spot present; occiput fulvous. 

Cliaetotaxy. — Vf. 2, s.or. 1, i.ar. 2, genal bristle, occipital row 
absent, all black. 

Thorax. — Black with reddish-brown patches above the insertion of 
the wings, and below the humeral ealli; punctuiate; and covered with 
pale pubescence. With the following yellow markings : — ^humeral 
ealli ; notopleural ealli ; a small rectangular mark in front of the suture 
connected with the long wide lateral post-sutural stripe, w'Meh 
terminates behind the upper post-alar bristle ; a triangular mesopleural 
stripe w^hieh extends on to the sternopleuron below; four-fifths of the 
anterior and practically all the posterior hypopleural eaUi. Seutellura 
yellow with a veiy narrow black basal band ; convex above ; apex between 
tbe bristles practically straight. 

CJmetotaxy.—Scp. 4, 7i.pL 2, mpZ. 1, pt. 1, a.sa. 1, p.sa. 2, no. pr.sc.^ 
sc. 4, all black. 

Legs. — ^Fulvous with the fore and hind tibiae slightly darker, 

Whigs. — ^Hyaline mth a broad costal band, which widens as it 
reaches the apex, so that the w'hole of the apical portion of the wing 
is of a pale brown tint, the apical blotch extending a little below 
Ml 4“ 2 ; posterior cross-vein slightly infuscated ; a_ very broad anal 
streak which extends to the margin of the wing. Second costal cell 
much smaller than the stigma, the proportion when measured along 
Q. being 22 : 34. The sections of Ml + 2 before and after r-m Giom* 
vein in the proportion of 35:24. The extension of cell Gu. only slightly 
restricted at the base, and its length in proportion to that of Onl + lA 
measured along lA is 23 : 11. E-m cross-vein very oblique. &1 and 
E4 + 5 bristly. 
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^Pale reddish-brown- with the anterior margin of the 
^d md 3rd tei^tes black; 3rd tergite darker at the sides and 
mdistinct small darker marks on the 4th and 5th tergites. Oval ’areas 
on 5th tergite dark fulvous. No median black stripe. Third terelfp^ 
with a row of post-lateral cilia. ° 

Described from one male fyom Bettotan, nr. Sandaken, North 
Borneo, Aug., 1927. Type returned to the Selangor Museum. 

_ This species is easily distinguished from the only other soeeies 
in the genus, pevplexus W^alk., by the wing pattern. 

Hire ^ wing pattern, something 

ySowftriJe ^ ^ post-sutura! 

Genus PARATRIDAOUS Shiraki, 1933. 

Paratridacus garciniae Bez. 1913. 

Synonymy . — Bactrocera garcinice Bez. 1913. 

Hill, Pahang, 

FJl.S., Jan., 1929, and West Coast, Malay Pens. Pulan An^<S 
Inghthouse at hght Oct., 1926 (E. Seimund). They are S? 

Bezzi, the mesonotum being nearly 
I*® markmgs of the face, abdomen, legs, and wings as wefl 
fL ^ exactly, that there is little doubt aW 

ae idptrfication. Bezzi ’s material i was bred from the host nlant 
^mm, and naturally would be lighter in colour than field-collected 

Msils ^ srn‘ 
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EXPLANATION OP 
X. Cidlmtra splendida n. sp. Wing of 8 
female (pliotographed from type). 

2. Zmgodacm limUpennis Macq. Wm^ 

of male. 9. 

3. S^meta nigrotihialis var. lata nov. 

Wmg of female, anal lobe folded 
(pbotograpbed from type). 

4. Zmgodams pendlehuryi n. sp. Wino- 

(^yP«)i anal lobe slightly 

5. Afrodacus jamnemis n. sp. Win^ 
of female (type), 

6. Btrnmeta iUlpardi n. sp. Wing of 
female (type), anal lobe folded, 


10 . 


11 . 


Btrmmetm nigrotihialis n. sp. Wins 


12 . 


PLATE IYa. 

Paradacus fulvipes n. sp. Wing of 
male (type), anal lobe slightly folded 
and out of focus. 

> Strumeta frauenfeldi Scliiner. Wing 
of female, apex and inner margin 
slightly broken. 

itifesodacus longicaudatm n. sp. 
Wing of _ female (type). Unfor- 
tunately it was impossible to avoid 
including the legs in the photo- 
graph. They jjartially obscure the 
anal streak, which, however, is very 
short. ’ 

Callantra splendida n. sp. Ovi- 
positor of type photographed from 
the side. 

Ne^dacns longioaudatus n. sp. 
Onpositor of type photographed 
from above. 




Plate IVa. 


VoL. XLJX., Xo. 11. 




VoL. XLIX., No. 12. 


145 


The Upland Savannahs of the Bunya Mountains, 
South Queensland. 

By D. A, Herbert^ D.Sc., University of Queensland. 

{Bead before the Royal Society of Queensland^ 25tJi October^ 1937.) 

(Plate y.) 

About thirty miles to the north-east of Dalby, the Bunya Mountains 
rise up from the low foothills and reach their greatest height on the 
bald sunmiit of Mount Mowbullan, 3,611 feet. A general account of 
the vegetation, and a list of species collected at an altitude of 2,000 
feet or over, is given by C. T. White (1). He points out that there 
are four main types of vegetation, all very sharply defined from each 
other; they are open grasslands, open eucalyptus forest, rain forest, 
and swamps — the open grassland being on the slopes and tops of bald 
hills and backed up by a solid wall of rain forest. Treeless ^patches 
are one of the most conspicuous features as the mountains are 
approached from the plains that stretch away to the south and west. 
Bhom a distance they contrast strongly vith the dark rain forest 
dominated by Bunya Pines {Araucaria BidmlUi), and are reminiseent 
of the blady grass-covered clearings in the rain forests of the Malayan 
Islands. They commence about 800 feet from the top of the range, and 
often run up the steep western slopes to the ridges and about a hundred 
yards down the other side, where the rain forest suddenly rises up 
like a dark wall. The patches are mainly found on the steep western 
dopes, but isolated balds may be found on almost any exposure. 
Usually they are on spurs, and the creeks and gullies fianking them 
are lined with rain forest, or, where conditions are suitable, with 
swamp types. 


Plants op the Savannahs. 

The sharp line of demarcation between grassland and rain forest 
is striking. Lantana camara, which elsewhere in Queensland commonly 
fringes rain forests, is absent ; Acacia maidenii, Eubus moluccanus^ and 
Bilb us rosaefolius may grow in intermittent narrow strips around the 
forest margin, but are not continuous. In general, there is little sugg^- 
tion of that dynamic equilibrium that is so commonly observed. It 
appears as if in the course of time the rain forest has progressed to tiie 
limit of ite powers, and has then stopped ; its pioneers have fulfilled their 
function, and the climax formation occupies its potential territory to 
the fullest extent; or alternatively, that the grassland is so firmly estab- 
lished under the present conditions of grazing that encroachment Of 
the usual ecotone types is not taking place. 

The grassy areas vary in size from a few acres up to several 
hundred acres in extent. Their plant cover is well grazed, and forms 
a sward, the common gra^ species being Themeda mistraEs (Kangaroo^. 
Grass), Cymbopogon refractus (barbed-wire grass), Danth&nia 
folia (Wallaby Grass), Cynodon daetylon (Indian Couch), ArktMa-r 
Vagans^ Festiica bromoules, and Poa caespitosa (Tu^ock Gra^), the; 
lastnamed being conspicuous on account of its habit. Amongst' the, 
non-grasses are Tiola bet cmlMef alia, Eydrocotyle imlgafiSf Api%m"\ 
leptophyllum, and Tillaea verficillaris. : ' 
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It is to be noted that the bald patches are chosen as sites for farm 
houses and building and that a considerable number of weeds — ^native 
and introduced — make their appearance round them; included amongst 
these are Sida TiJi^mhifolia, Acaeim oviim, A, sangimorhaej Verbena 
offidnaliSy Eumex acetosella, B, crispuS} B. Browniiy Sonchiis aleraceus, 
and Lepidium ruderale. 

Though the grassy areas of these mountains stand out in such 
sharp contrast to the surrounding rain forest, they are not entirely 
devoid of trees. Occasional trees, or sometimes groves, are tO' be found 
(Plate I., Fig. 2). On a large bald patch, across which climbs the 
road from Daiby to Mount Mowbullan and Kingaroy, may be seen 
Acacia deciirrens var, pauciglandulosa (Black Wattle), Bhodosphaera 
rJwdayithema (Deep Yellow Wood), Grevillea robusta (Silky Oak), 
Laportea gig as (Stinging Tree), Ficus eugemoides (Small-leaved Pig), 
Sferculm diversifolm (Kurrajong), and Eucalyptus tereticornis (Blue 
Gum). On a smaller area above the Big Falls is a large cedar, 
(Jedrela tomm var. australis, growing about ten yards from the rain 
forest margin, while in the middle of the area is a tree of Ficm 
eugemoides. Sida rJiombifoUa is another ligneous plant scattered 
through the grassland. 

Of these trees, the two which tend to form communities are 
Eucalyptus tereticornis and Acacia decurrens var. pauciglandulosa, 
both common further down the mountain, but sporadic in the upper 
part within 800 feet of the top of Mount Mowbullan. On a large bald 
near Munroe’s camp there is a fine grove of mature Eucalyptus 
tereticorms forming a pure stand on a ridge; the road passes this 
particular grove. Elsewhere single trees or groups may be seen 
occasionally. 

Near the bald top of Mount Mowbullan, groves of the black wattle 
dot the grassy slopes; many of these are perhaps not more than ten 
years old, but are full grown, the plant being quick growing and short 
lived: Some of the trees carry large numbers of the beautiful little 
epiphytic orchid SarcocKitus falcatus, a common epiphyte of the nearby 
rain forest, hut which is absent from the wattles at the foot of the 
range. A point to be specially noted is that these two tree species 
both provide good firewo^, and are used for that purpose very com- 
monly on the mountains, most of the rain forest trees being compara- 
tively worthless for that purpose, besides being more difficult to get at. 

The other trees that have been mentioned as occurring on the 
balds are isolated individuals. They are usually to be found at the 
foot of sudden steep dips, or on the rocky areas where the grasses 
are not as dominant. Ficus eugenioidcs is occasionally found perched 
on exposed rocks, clasping them with its roots 

Ecological Conditions. 

Unfortunately there are no meteorological records of these 
mountains. Stations on the plains below record about 26 inches rain- 
fall per annum, but that of tbe mountains is obviously much higher, 
as is evidenced by the luxuriance of the vegetation. In the absence 
of data, the vegetation itself must be taken as the sole indicator of 
the rainfall. The 26-inch country ds quite incapable of supporting 
lain forest. At the base of the mountains the creeks are still 
^edby Eucalypts, but in the foothills GreviUea robusia (Silky Oak), 
Cmsfmim-permtmi ausirule (Mox*eton Bay Chestnut), and other trees 
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co-mmoii ill sueii situations near the better watered coast make their 
appearance. On the lower parts of the mO'imtains themselves a rain 
forest first makes its appearance along the creeks, the flats and ridges 
being clothed with open Eucalyptus forest — Eucalyptm tereticornUy 
Eucalyptus efugenimdes, Au^oph^a intermedia^ Acacia decurrem var. 
paiiciglandiilosaj and StercuUa diversifolia as the common trees. About 
800 feet from the top of the ranges the bald patches appear. They 
tahe the place of the open forests. The Eucalypts disappear at about 
this level, and persist only as isolated individual trees or groves, 
infrequent enough to be overlooked by casual observers. The rain 
forest, however, continues in its expected habitat. At the top of the 
mountain it spreads out over the spurs and ridges, though not in 
every case. If the grasslands were replaced by Eucalyptus forest 
there would be nothing surprising in the distribution of the natural 
vegetation ; the alternation of open forest on the spurs with rain forest 
in sheltered situations and the upper mountain ridges would be a 
repetition of what is commonly found in the coastal mountain ranges 
of Queensland. Those trees which do invade the grassland are species 
found in the open forest, though some of them are also common rain 
forest types. 

It can be agreed that the grassland is characteristic of the drier 
situations in the upper parts of the mountain. It forms a sward 
which makes tree invasion difficult, especially as cattle are pastured on 
the balds. Further down the mountain the grass growth is much more 
sparse when the Eucalyptus and other open forest trees are cleared, 
and there is more opportunity for forest regeneration. Where on the 
balds a tree does become established, its competition vrith the grass 
makes conditions a little more favourable for its seedlings, and there 
is a tendency towards the establishment of groves. 

Origin of the Gtrassy Areas. 

The bald areas of the Bunya Mountains have existed in the present 
state for a very long time, and have not been tree-covered within 
living memory. Trees, however, have come and gone. Evidence of 
this is afforded by Acacia decurrens var. pauciglandulosa, a short-lived 
tree, which may be found at all stages as isolated individuals or in 
groves; and by the presence of dead roots of Eucalyptus and Oedrela 
in the soil in places where no trees now grow. No theories as to the 
origin of the gra^ patches have been pnbliriied. One current opinion^ 
not held locally, is that the soil is too shallow to support trees. This 
may be dismissed, as the soil along the road is often a foot deep, and 
in one place near Munroe’s camp a hole was sunk for five feet before 
rock was encountered. Further, the isolated trees of the balds are 
usually in very shallow, rocky soil, and Ficus e'ugenioides may even 
perch on bare rocks. There is, too, the obvious evidence of sporadic 
trees, and of the dead roots already mentioned. 

The question of the effect of winds is worthy of notice. Most 
of the balds are on the slopes exposed to the dry westerly winds, which 
from time to time sweep across the plains and up over llie mountaitts. 
These are the driest slopes of the region, and their exposure and steep 
slope, which latter naturally has a marked effect on run-off, are reflect^' 
in the restriction of rain forest, which on the other slopes oecupi^ most 
of the territory. It does not, however, explain the almnce of open 
forest trees, which in other mountain ranges in South Queensland 
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dominate such slopes. There is no sign of wind shearing even in 
isolated trees growing right out in the middle of a grassed area. 
Further, epiphytes such as SarcocMlus falcattis grow on the Acacias j 
their absence from the Eucaiypts is due to the unsuitable nature of 
the bark. Along the rain forest margin, too, the trees are commonly 
invested with epiphytes, including Flatyc-erkmi aloicorne and orchids. 
At the edge of one open stretch the luxuriant growth of Dicksonia 
aniaretica following a stream, made it apparent that wind was not a 
factor at that particular spot. Wind has been suggested as the factor 
in the production of balds in the southern Appalachians; they are a 
conspicuous feature of the Great Smoky Mountains in North Carolina. 
(I am unable to trace the paper in which this claim was made; it 
was not, however, supported by evidence, and was advanced as a 
suggestion only.) Clements (2) states that these balds are serai com- 
munities of heaths or grasses initiated and maintained pinmarily by 
fire. 

Suh-climax grasslands are of widespread occurrence, and in most 
cases fire is the important factor in their origin and persistence. 

Myers (3) has described a somewhat similar occurrence of upland 
savannahs often on steep slopes in the Pakaraima Mountains of British 
Guiana. He regards the present vegetation as so eminently adapted 
to burning that it is justifiable to regard it as a fire climax (sub- 
climax in Clements^ terminology). Lane Poole (4) has discussed the 
grasslands of the mountains of New Guinea, and advanced strong 
evidence of their being the result of persistent firing by natives, van 
Steenis (5) collected a vast array of evidence for the anthropogenous 
nature of grasslands in Malaysia. One very pertinent remark, made 
in another paper (6) is: '^Climate is not the cause of, but only the 
condition under which deserts originate.” This is equally applicable 
to grasslands in general, and as far as this paper is concerned, to the 
Bunya . Mountains in particular. 

My opinion is that the grasslands of these mountains were induced 
by fire. The aboriginal tribes formerly travelled over great distances 
to the Bunya Mountains for the fruiting season of the hunya pines 
(January to March), collecting the large starchy seeds by day and 
camping in the Eucalyptus forest below to roast them at night. Accord- 
ing to some estimates, thousands of blacks gathered in the bunya 
season. I can trace no records of their having habitually fired the 
open forest area; but with great numbers camping in a limited area 
very susceptible to fires, it seems reasonable to assume that this would 
be the ease. Captain CJook noted hush fires all along the Queensland 
vcoast, and great areas in coastal Queensland, formerly savannah, have, 
foEowing protection from fire, become re-elothed with trees. I have 
been informed by Mr. Eomeo Lahey that when his father came to 
Brisbane, One Tree Hill, W’hieh is now heavily forested, -was open 
savannah. That the balds have had trees in the past is shown by the 
fact that roots can be dug up. Repeated firing of the forests would 
ranlt in d^ruction of the trees and the establishment of a grassland 
gub-dimax. Within about 800 feet of the top of the range the 
increased rainfall has produced such a grass cover that the regeneration 
of trees is particularly difficult, except in a few spots such as rock 
onterops and the foot of small cliffs. The pasturing of cattle helps 
; to hold the sere in the gra^land stage, though in a few patches the open 
'/&ealyptiis forest climax has re-established itself (or persisted). It 
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is a remarkable fact that below the rain forest the open forest has 
not given way to grassland, except where it has been cleared by 
settlers. Whether the areas away from the rain forest levels were not 
so persistently fired by the blacks is a point which cannot now be 
settled. Observation, however, indicates .that regeneration of forest 
takes place more readily on the sparser induced grassland of thie lower 
and drier foothills than on the mountain. Even assuming that upper 
and lower levels had been equally burnt over, regeneration on the lower 
and drier slopes w’ould re-clothe them before the upper. On the lower 
slopes the Eucalypts are not aged trees; this is indicated in Plate Yl., 
Pig. 3, which is a photograph of the eucalyptus forest just below a 
bald, and about 800 feet from the top of Mount Mowbullan. They 
would thus appear to represent a returned forest rather than a 
primaeval one. 


Summary. 

Grassy areas varying in size from a few acres to several hundred 
acres are interspersed with rain forest on the Bunya Mountains, about 
30 miles north-east of Dalby. These replace the open eucalptus 
forest at an elevation of about 2,800 feet. They represent a gra^iand 
sub-climax, and only in isolated places does the Eucc^lypUis tereticoniis 
forest climax become established. It is considered that the grassed 
slopes are the result of destruction of Encalyptus forest, probably by 
fire by the blacks in the days when they gathered for the collection of 
bunya pine seeds. 
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ILLUSTRATIONS. 

Plate V. 

iho. 1. — Typical grass-covered balds in the Bunya Mountains near Munro’s Camp, 
with rain forest in a gully. 

Fig. 2. — ^Rain forest edge near Munroe’s Camp, with a narrow ecotone of Acadia 
MaMeniL 

Fig. 3. — Eucalyptus tereticornis forest abutting on rain forest (right) at about 
2,800 feet altitude. Above this level, such a situation would be occupied 
by grassland. 
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Alternaria Passiflorae n.sp. the Causal Organism 
of Brown Spot of the Passion Vine. 

By J. H. SiMMONDS, M.Sc., Department of Agriculture and Stock, 

Brisbane. ’ 

{Read hefare the Royal Society of Queensland, 29th November, 1937 ) 

(Plate VI.) 


Brown spot, a serious disease of the passion vine, bas been known 
for a number of years in tbe three Eastern States of Australia, and 
has been referred to on several occasions in the publications of the 
res^ieetive Departments of Agriculture. 

Tryon (8) in 1917 ascribed the disease to the presence of a fungus 
belonging to the genus Macrosporium, and the results of further 
investigations by the author (5) supported this contention. Cultures 
and herbarium material were later forwarded to the Imperial Myco- 
logieal Institute when the organism was examined by S. P. Wiltshire 
In a letter dated 9th June, 1933 (slightly amended), Wiltshire makes 
some interesting comments on the systematies of the fungus, which 
can best be summarised by the following extracts from the communi- 
cation itself. 


'I believe the fungus received is new to me. It shows a tendency 
for the base of the beak of spores formed in culture to become zig- 
xag. . . . Another feature is the variation exhibited by the 
fun^is in culture, spores formed where the surface of the agar is only 
dnt being shorter on the whole, and with thicker beaks than those 
torfHPu when a- portion of the ag'ar is removed. 

Comparing your fungus with other allied species, I find that A. 
solrnii differs from it in its longer, narrower, more robust spore body, 
longer beak, and especially in the stiff, straight base to the beak. 
A. crassa has a longer beak in the natural material and the spore body 
is much narrower, while A. tomato has considerably smaller spores 
thm your fungus. An undeseribed Alternaria belonging to the A. 
mmn group from chicory recorded from Florida and Cyprus has 
lonpr, more flexuous beaks, which are sometimes branched, almost 
menotornousty. Both A. macrospora from cotton and A. cuewnerina 
troin water-melon have some resemblance to your species; the former 
has a^er spores in the natural material, with a proportionately 
mpeh longer beak the latter has. spores .nearly the same width, but 
aie tapered more distmctly towards the base, the cross walls are more 

longer. Both species are quite distinct 

from your fungus m culture. 

has been regarded by some as important from the 

I am not aware of the range 

o^osts to which your species is pathogenic, but such information might 

species of Alternaria or Macrosporium is 

hr£?indi''Al'^r“ “ tJie Sylloge, nor by Seymour in 

^ ^eriean fungi. Neither is there any such record 
tu the host index of fungi maintained at this Institute. 

therefore, good grounds for giving a new name, 
p oyiatonally at least, to your fungus, if you consider this advisable. 
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As regards the choice of genera, Macrosporimn and Altenuirki are 
really identical but for various reasons, the latter is to be pre- 
ferred. .... Your species I have observed to form chains of five 
spores in culture, which agrees with the popular notion of an 
AUenmria,' ’ 

The Alternaria-Macrospariurfi concept was elaborated more fully 
by Wiltshire (9) in a paper published in 1933, and although the 
organism from Passi flora has been knowm tO' form chains of spores 
in culture onl}^, his suggestion was accepted, and the fungus was 
accordingly referred to the genus AJtcrnaria in a recent brief review 
of passion vine diseases (6). 

Brown spot now appears to be more widely distributed than was 
hitherto realised, and in view of this fact, the association of a specific 
name with the causal organism is desirable. As the Imperial Myco- 
logical Institute prefers that new species should he described by workers 
primarily concerned with them, it is here proposed that a new species 
Alternaria passiflorae be erected for the causal organism of brown spot 
of Pasdfl&ra spp. in Australia. A brief Latin diagnosis is appended. 
For a more detailed account of the morphology, physiology, distri- 
bution, and host range of this species, reference sfiould be made to 
the literature listed. Type material will be lodged with the Kew 
Herbarium. 

Alternaria passiflorae, 

Maculis foliieolis, eaulicolis, fructicolis, limitatis, bruniieis vel 
branneopurpureis. Hyphis hyalinis dein saepius nonnihil coloratis, 
cellulis 15-38 x 2-8 p praeditis. Conidiophoris solitariis, vel ^aespitosis, 
brunneis, versus apicem hyalinis ereetis, simplicibiis vel rare- ramosis, 
sparsis genieulatis. Conidiis aerogenis et pleurogenis, singulatim 
produetis, vel in culturis observatis interdum 2-5 eatenulatis, oblongis 
vel obciavatis, brunneis, 5-13, in medio 8*7, traiisverse-septatis et ad septa 
constrietis pptis longitudinalibus nullis vel paueis, in medio 2.5, 
instructis; freqiientissime in rostrum hyaliniim 3-4 latum, simplex 
vel, in culturis observatum, 1-5 ramosuni, basi flexuosum produetis; 
44-135 X 14-27 p , in medio 83 x 20 p , (erostratis) ; 106-253 p 
longis (rostratis). Hah. Parasitiee in foliis fructibusque vivis 
Passiflorae eduUs, P. alias, P. qtmdrangularis, P. herbertiame, P, 
incarnatae, Australia. 

Ols. Galore optimo 23°-28°C., maximo 33°G. 

ILLUSTEATIONS. 

Plate VI. — Alternaria passiflorce. Two eoUeetions showing possible variations. 
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Essential Oils from the Queensland Flora— Part 
XIII.— Backhousia Hughesii. 

By T. G. H. Jones, D.Sc.. A.A.CJ., and F. N. Lahey, M.Sc. 
(Read lefore the Royal Society of Queensland, 29th November, 1937.) 

On account of tlie great diversity of composition and of the 
importance of some of the constituents of the oils from those species 
of BacMiousia already studied (1, 2, 3, 4), it was- thought desirable 
to investigate the other species of tliis genus occurring in Queensland. 
The present paper deals with one of these. 

The tree grows abundantly in the timber forests of north-east 
Queensland, particularly in the Cairns district, where it is cut for its 
timber commonly known as Stonewood. 

The oil was found to closely resemble that from Backhousia 
sciadophora, consisting principally of d — a and d — jS pinene and 
sesquiterpenes, the minor constituents being sesquiterpene alcohol, a 
trace of an acid and a phenol and an unstable coloured body. 

The cost and difficulty of collection and transport of leaves 
precluded the possibility of obtaining large supplies in good order, 
with the result that a thorough investigation of the minor constituents 
was not possible. 


EXPERIMENTAL. 

Dried leaves of Backhousia Hughesii weighing 130 lb. yielded on 
steam distillation -78 per cent, of an oil with the following properties : — 

-8722 

[a]B “f 30 

1-4935 

Ester Value Nil. 

Acetyl Value 46-6 


The oil was extracted first with sodium bicarbonate and then with 
sodium hydroxide solutions. These aqueous extracts on acidification 
and extraction with ether yielded traces only of an acid and a phenol 
respectively. The remaining oil after washing and drying was sub- 
jected to fractional distillation under reduced pressure (1 mm.) when 
the following fractions were collected: — 


Temp. 

dl5-5 

[ah 


1. Oil jbom liq. ammonia trap 

•8617 

+ 43 

L4718 

2. 21-22i° C. 

•8624 

+ 40-6 

1*4716 

3. 60-78° C. 

•897 

+ 6-2 

1*4921 

4. 78-88° C. 

•9035 

+ 10 

1-4981 

5. 88-89“ C. 

•9119 

+ 20-8 

1*4994 

6. 89-91i“ C. 

•9214 

+ 30*4 

1*5000 

7. 91^-95° C. 

•9375 

+ 24-3 

1*5004 

8. 95-96“ C. 

•9665 

+ 9-6 

1*5003 
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Ideiitificafioii of a mid jS Pinene, — By repeated fractional dis- 
liiiation at 2 mm. pressure fractions (1) and (2) yielded samples of 
oil with the following constants: — 


(a) Oil from liquid ammonia trap. 
di5*5 *8638 

[ci]i> -|- 46*2 

1-4676 


(6) 25-28“ C. 

di5-5 -8628 

[a]i> + 44 

N| 1-4688 


Fraction (a) on oxidation with neutral permanganate gave an 
excellent yield of pinonic acid m.p. 67 °C., the semicarhazone of which 
melted at 204° C. 

Fraction {!)') on oxidation with alkaline permanganate yielded 
the insoluble sodium salt of nopinic acid on concentrating the aqueous 
solution. This on acidification gave nopinic acid which when recrystal- 
lised from benzene melted at 125 °C. 

Thus the presence of d — a and d — jS pinene was established. 

Sesqmterpems, — The remainder of the oil consisted of sesquiter- 
penes and sesquiterpene alcohol, except for a small quantity of an 
unstable substance, which coloured the oil a deep yellow, and rapidly 
resinified during distillation. Although we suspected this substance to be 
of the nature of an unsaturated ketone we were unable to form any 
derivatives of it. Distillation over potassium purified the sesquiter- 
penes of this unknown but at the expense of the latter. Further frac- 
tional distillation pointed to the presence of at least two sesquiterpenes, 
for the following head fractions were obtained: — 


(a) 72-75" C. 

(6) 

84-86° 

c. 

^15 *5 

-8935 

^15-5 

-919 

[u]d 

— 4-4 

[u]d 

+ 39-2 

D 

1-4925 

D 

1-4994 

Both fractions 
Each gave a small 
at 119"C. 

(a) and (b) were treated with selenium at 280° C. 
quantity of azulene, the picrate of which melted 


The recovered oil from fraction (5) after this treatment showed 
no trace of either cadalene or eudalene, although fraction {a) appeared 
to yield one of these, for the recovered oil had density *93, compared 
with -8935 for the original oil. However, we were unable to prepare 
a picrate of this oil, and insufficient material prevented further 
purification by fractionation. 

Our thanks are due to Mr. C. T. White, Government Botanist, 
for botanical assistance, and to the Forestry Department for the 
collection of the leaves. 
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Notes on Australian Cyperaceae II. 

By S. T. Blake, M.Se., Walter and Eliza Hall Fellow in Economie 
Biology, University of Queensland. 

{Bead before the Boyal Society of Queensland, 29th November, 1937.) 

Meochmis Brmsii S. T. Blake, sp. nov. aff. E. nuda C. B. Clarke, 
sed differt habitu robustiore glmnis minus appressis, nuce multo 
majore, setis persistentibus. 

Perennis, eaespitosa, stolonifera; stoloiiibns ea. 1*5 mm. diam. 
Culmi ereeti vel snberecti, 40-50 em. alti, rigidi, snbteretes, sub spicula 
vix trigoni, 3*5 mm, diam., in siceo plus minusve compressi, leviter 
striati, rugulosi nec septati. Vaginae pro more 2 laxinsculae, orifice 
obliquae, membranaceae, pnrpurascentes, superior plus minusve striata, 
orifice firma, brevissime mucronata. Spicula 3-5 cm. longa, 4-5 mm. 
lata, linearis, acuta, densiflqra, spiraliter angulata. Glmim (prima 
latiore brevique exeepta) ovatae, obtusae, concavae nec carinatae, 
pluristriatae, stramineae sed intus marginibus brunneozonatae et tota 
parte anteriore brunneo-punctatae, rigidae, marginibus extremis 
tenuiter hyalinae, 4.8-5 mm. longae, 2.5 mm. latae. Stamina 3, 
antberae lineares apiculatae, ea. 2-8 mm. longae. Stylus bifidus. Ntix 
late obovata, subtruncata, l-8’-2 mm. longa, 1-6-1 *7 mm. lata, aequaliter 
turgide biconvexa, leviter costata, nitide fulva vel brunnescens, utroque 
latere cellulis extimis bexagonis ca. 20-seriatis striata vel reticulata, 
apice pai’te angustiore, annulo toroso instructa ; stylobasis 

pallida, cellulosa, eomplanata, triangulari-ovata, nucis aequans. 
Setae hypogynae 6 quarum 4 (interiores) nuce paullo breviores dentibus 
firmis retrorsim scabrae, 2 (interiores) tenuissimae minimae vel nullae. 

Type: Queensland, Cook District — Forest Home Station, Gilbert 
Eiver, in the swamps, April, 1931, Brass 1864. (Herb. Bris.). 

Distrib.: North Australia, North Queensland. 

Eleocharis pallens S. T. Blake sp. nov. aff. E. acuta R. Br. a qua 
culmis gracilioribus densissime caespitosis, rbizomate brevissimo, spicula 
tandem pallida, . antheris breviore apiculatis, nuce breviore marginibus 
costata, stylobasi plerumque breviore differt. 

Perennis, densissime eaespitosa, rbizomate brevi baud repenti. 
Cidmi pernumerosi, ereeti vel subereeti, ad 5 dm. alti, graciles, sub- 
teretes, laeves sed longitudinaliter manifesto 9-10 sulcati, 0-6-1-0 mm. 
diam.^ Vaginae firme membranaceae, arete appressae, leviter striatae, 
superior orifice truneata, incrassata et discolorata, mucrone erecta ad 
2 mm. longa munita. Spicula linearo-cylindrica, basi obtusa, apice 
acuta vel subaeuta, brunnea vel fulva, plerumque pallida, densiflora, 
plerumque 1-2 cm. longa, 2 mm. lata. Glumae numerosae, arete 
appressae, vel raro aliquantum patentes, facillime deciduae, ovatae vel 
oblongo-ovatae, acutae apice triangulares, scariosae, dorso leviter 
carin'atae, plus^ minusve brunneo-tinctae, ceterum hyalinae, 2-9-3'3 mm. 
longae. StambM 3,- antberae lineares, apieulato-cristatae, cum crista 
0.15 mm. longa 1.6-2.0 mm. longae. Stylus trifidus (rarissime de casu 
bifidus). Nux Inte obovata vel suborbicularis vel basin versus 
vTOUnuiiquani aliquantulum attenuata, plus minusve inaequaliter 
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biconvexa vel snbplanoeonvexa, saepe turgida, marginibus costata, 
fulva vel bruimea vel nonnunquam fusea, nitida, lateribus laevis vel 
nigulosa, plerumque leviter reticulata (cellulis extimis parvis verticaliter 
breviter obloiigis, saepe prominiilis) 1*1-14 mm. longa, 0*9 mm. lata. 
Siylodasis multo variabilis in eadem spicula, plerumque plus minusve 
deltoidea vel ovato-triangularis, saepissime eompressa, pallida vel fulva, 
in parte iiiferiore plus minusve spongiosa et fimbriolata, ad J nucis 
aequans; saepe tamen valde depressa ovata, vel substipitata. Setae 
hjpogijnae 7-10, plerumque validae, retrorsim scabrae, pallidae vel 
liriinneseentes, plermiiqiie - subaequales mice breviores longioresve, 
noriiiunqiiam breves vel longissimae. 

Type: Queensland, Warrego District, Offibam ea. 25 miles south of 
Wyandra, in depressions in grassland, 700 ft., April 13, 1936, Blake 
11235 (Herb. Bris.). 

Distrib. : AVidely spread in the drier parts of the mainland of 
Australia. 

EleocJuins ‘plana S. T. Blake sp. nov. aff. E. acuta R. Br. sed 
praeeipue eulmo valde eomplanato latiuseulo differt. 

BMzoma longe repens ca. 2 mm. diam., culmorum caespites distantes 
ferens. Gulmi rigidi, erecti vel obliqui, ad 80 cm. alti, plan! vel 
leviter piano- vel eoneavo-convexi, 2-4 (pro more 3) mm. lati, longi- 
tudlnaliter striati, transversim irregulariter rugulosi. Vaginae rigide 
ineiiibranaeeae vel sublierbaceae, striatae, superior apice discolorata 
incrassata truneata vel fere truneata mucrone rigida 1*5-3 mm. longa 
munita. Spiaiila pallida vel brunnescens, lineari-cylindriea, subacuta, 
plerumque 10-15 mm. longa, 2-2-5 mm. diam. Glimme 2 infimae 
bracteiformes, ceterae fertiles ovatae, acutae, leviter earinatae, tenuiter 
niembranaeeae. stramineae, marginibus apice triangulari inclusa late 
hyalinae, 3.4-3.7 mm. longae. Stamina 3, antherae lineares, 1.4 mm. 
loiigae, erista lineari 0.2 mm. longa inclusa, StijJus trifidus. Eux 
tandem nitide briiniiea, obovata, turgida, biconvexa, vix eostata, minute 
jHinctiilata vel riigulosa, 1-2-1-8 (plenimque 1-4) mm. longa, 1-0-14 
mm. lata, cellulis extimis miiiutis breviter verticaliter oblongis; 
stylobasis triangularis vel ovata, compressa, pallida, eellulosa, basi 
tumida, aliquaiitiim hispidula, O-G-O-S mm. longa (ca. nucis aequans), 
0.5 mm. lata; setae ligpogynue 6-8, tenues, retrorsim scabrae, nueem cum 
stylobasi siibaequantes. 

Type : Queensland, Darling Downs District ; Palardo, west of Miles, 
in swamps, 1,100 ft,, February 16, 1935, Blake 7615 (Herb. Bris). 

Rhizome creeping, stems erect ea. 2 ft., dull green, rigid, nearly flat, 
faintly longitudinally striate, and more faintly transversely so.^’ 

Distrib,: Queensland (Fort Curtis District, Moreton District, 
Darling Do^vns District), New South Wales. 

The species described above will be fully discussed in a revision 
of the Australian members of the genus, which is almost complete. 
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The Plant Communities of Western Queensland 
and their Relationships, with Special Reference 
to the Grazing Industry. 

By S. T. Bl.uke, M.Sc., Walter and Eliza Hall Fellow in Economic 
Biology, University of Queensland. 

{Bead before the Royal Society of Queensland, 2dth November, 1937.) 

(Plates YII — -XXYI., two maps and two text figures.) 

In a State such as Queensland, where the national wealth is 
dependent to such an enormous extent upon the success of the grazing 
industry, an accurate survey of the pasture lands, and indeed of all 
vegetation, would seem to be a prime necessity. Such a survey has 
yet to be made. It is true that three previous maps, featuring the 
vegetation of Queensland, have been published. The first was “The 
Forest Conditions of Queensland,” prepared for the British Empire 
Forestry Conference of 1928 by E. H. F. Swain.®" As this deals 
purely and simply with commercial timbers Jhd their occurrence its 
application is very limited, and is quite misleading to the student of 
general vegetation. Two ma^ps were published by the Council for 
Scientific and Industrial Research. The first of these is “The Soils 
of Australia in Relation to Vegetation and Climate,” by J. A. Presc' 'S' 
published m 1931.®" Then in 1936 appeared “A Survey of the Pastures 
of Austr^ia. . . .,” by A. McTaggart.®® Both dealt with Australia 
^ a whole, and as a result Queensland was very inadequately treated. 
benoiK errors occur, and while some are the natural result of the 
VI j preparation and the_ practical impossibility of obtaining 
reliable data about many districts, others are less easy to explain, 
particularly the inconsistency in nomenclature. Some of the most 
serious of these will be pointed out when discussing the communities. 
A most useful purpose was served by these maps in that they stressed 
the necessity for detailed work in this direction. The best general 
Mounts of Queensland vegetation have been given by Domin“ and 
Wliite,®® while its general relationships have been discussed by Herbert.®" 

pre^nt paper an attempt has been made to describe all 
toe important plant communities that occur in the area usually referred 
to as Western Queensland. The paper is based entirely on field work 
earned out in connection with general botanical investigations on 
pasture problems. A large part of the area was hitherto practically 
unexplored botanieally, and the floristies of a large part of the remainder 
imperfectly Imown As the result of intensive field work, carried out 
over the period of three years as a Walter and Eliza Hall Fellow, 
matenal has now been accumulated for a fairly thorough knowledge of 
the area. Considerable time wiU be required before all the botanical 
matenal can be worked up, but in view of the increased interest and 
activity which is being manifested in pastoral problems, it has seemed 
adTOable to_ present the general results of this work, leaving the details 
to he mied in later. As the work progresses material wiU be available 
lor a more comprehensive account of the vegetation of Queensland 
than has yet been possible. 
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The limits of the occurrence of some (immunities have been in part 
plotted from surveys and other data made available to me through the 
courtesy of officers of the Department of Public Lands. However, I take 
full responsibility for the discrimination of the communities as such, 
and for their arrangement. 

It is with deep pleasure that I offer my sincere thanks to the many 
persons wffio have assisted me in diverse wuys. First and foremost I 
wish to express my deep gratitude to the members of the Walter and 
Eliza Hall Trust. This Trust made the work possible, and has con- 
tinued to finance it, and it is through the courtesy of the members 
that it has been possible to bring the work to its present extent. 
Throughout the prosecution of field work in all parts of the State, 
transport facilities have been afforded me by many people. To the 
officers of the Department of Agriculture and of the Department of 
Public Lands I am indebted in this and other ways. Through the 
courtesy of many graziers, I have been enabled to study the composition 
of pastures in relation to stocking and other aspects. The section on 
soils has been prepared with the assistance of members of the Depart- 
ment of Geology in this University. To others who have assist^ in 
any way whatsoever, I tender thanks. 

The area here discussed covers nearly 330,000 square miles, and 
embraces the greater part of purely pastoral Queensland with the 
exception of the very large area surrounding the Gulf of Carpentaria," 
which constitutes a definite botanical province to be defined later. 
The southern boundary of this province is approximately the northern 
li ’t of the area described in the present paper. The climate, topo- 
graphy, soils, river systems, and available water are discussed. The 
plant communities, of which about forty-five are recognised, are 
arranged in fourteen groups, and described as t5 habitat, dominant 
species, floristic detail, reaction to stocking, their relationships, 
and their history. To account for certain features, including the 
instability of some of the large eoniniimities, the idea of a fluctuating 
climax is introduced. Maps showing the distribution of the chief soil- 
types and plant associations are included. 

Climate. 

The whole of the area lies within the 30-inch isohyet and the- 
greater part within the 20-inch isohyet, while in the far south-west 
the average annual rainfall falls below 6 inches. Extremes of 
temperature are usual. By far the greater part lies within 
Davidson ’s Desert Zone and the greater part of the remainder is within 
his arid zone’® (see, however, discussion under Simpson Desert on p, 199). 
The rainfall is rather erratic throughout and in the south-west is 
sporadic. There are occasional years of heavy rainfall and frequent 
periods of prolonged drought. 

To the north rain falls almost exclusively in summer, while to the 
south-east winter rains become increasingly important. No reliable 
data are available as to the minimum effective fall, but on the downs’' 
it is commonly considered that isolated falls of less than half an inch are 
of no value. On light soils smaller falls produce a definite response 
in the vegetation. It has been proved that in the very low rainfall areas 
of South Australia^® and elsewhere that dew is of considerable 
importance to plant growth, and this is probably true for parts of 
Queensland. 

R,S. — 
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In Western Queensland tlie term ‘^season” is almost invariably 
used in relation to rainfall. A ''good season’’ is a period in wMeh rain 
has been sufficient in quantity and distribution to produce a good 
permanent growth of grass, &e., and a relative sufficiency of surface 
water; while a "bad season” is one in which these effects have not been 
attained. 

Some idea of the nature of the rainfall is shown by the graphs in 
text figs. 1 and 2. These and also the isohyets on map 1 have been 
prepared from official records from earliest times to 1936. 

Topography and Geology. 

The greater part of the area does not exceed 1,000 feet above sea- 
level, and near the border of South Australia descends almost to sea- 
level. Much of the country consists of plains and undulating country. 
Many of the plain areas are alluvial in origin. The Barkly 
Tableland in the north-west, on which Camooweal is situated, is an 
extensive, nearly flat, area with a gentle southern slope. Its greatest 
height is about 800 feet. It is composed largely of the sometimes 
siliceous Georgina limestones of Cambrian age. On the eastern margin 
are the rocks of the Templeton Series, also of Cambrian age, consisting 
of sandstones, sEtstones, cherts, and siliceous shales (Whitehouse^^). 
Apart from a few basalt tablelands, of wffiieh the most striking is one 
which extends for about 100 miles in a general east-w^est direction from 
the Great Dividing Eange to the north-east of Hughenden, the 
remainder of the non-hilly country consists of rolling downs gradually 
flattening out to plains in some places. These downs and plains are 
within the Great Artesian Basin, and rest upon calcareous shales of 
Cretaceous age belonging to the Winton, Tambo, and Eoma Series. 

There are three groups of mountainous or hilly areas. In the 
Cloncurry-Mount Isa district is an extensive development of ragged, 
frequently knife-edged ranges and hills exceeding 1,500 feet above 
sea-level in places, composed of a wide variety of gneisses, schists, and 
other rocks of Pre-Cambrian age. In the east is the Great Dividing* 
Eange running in a general north-south direction, with its offshoots-— 
the Drummond, Warrego, and Chesterton Eanges. The rocks are of 
varied nature and age, but sandstones are common and gneisses occur. 
The eastern scaiy of the Great Dividing Eange is well marked, but on 
the westward side the country flattens out with no definite sc^p. 
Much of the Warrego Eange, with its extensions and branches, the 
Gowan, Cheviot, and Grey Eanges, are merely elevated regions of the 
rolling downs, though Tertiary sandstone hills are often associated. 

Over a large part of the rolling downs and to the south-east is a 
great development of flat-topped ironstone capped sandstone Mils and 
tablelands of chiefly Tertiary age in all grades of weathering (figs. 29, 
11, 13.) Towards the South Australian border, the tablelands wMch 
are here scarcely 50 feet above the vaMeys, form with the downs a 
characteristic topography intermediate between the two. The whole 
system is freqnently cMled the “Desert Sandstone.’^ 

Eveiywhere associated with the sandstone area, and particularly 
in the far south-west, are the gibbers (cf. figs. 5, 6, 11). These gibbers, 
are boulder or pebbles varying in size from that of a man’s head down- 
wards. They are the fragmentary remains of the ironstone capping: 
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(durierust) of the hills broken down by weathering, and by a continu 
ation of the same process reduced to polished, irregularly-rounded' 
fragmente stained brown, reddish-brown, or purplish-brown by iron 
oxides. On the gibber plains of Sturt’s Stony Desert the gibbers attain 
their greatest size and often form a thick layer, but elsewhere they are 
more usually represented by a surface layer or thin, scattering of Liall 
pebbles rarely exceeding an inch in diameter and often quite small 
In this state the pebbles are frequently referred to as “gidgea gravel 
On the sides of the hills every stage in the weathering of the duricrust 
can be seen. The uppermost edge frequently assumes fantastic forms. 

Superimposed on the gibber plains and elsewhere in the south-west 
is a big development of sand-dunes. They are in some way related to 
the sandstones and the ^bbers, and it seems likely that they were 

discussed previously by Madigan"^ 
and Ratclilfe. Them greatest development is in the Simpson Desert 
w ere they form a series of long parallel ridges, usually pale-yellowish 
in colour, mostly 30-50 feet high, rarely if ever exceeding 60 feet and 
spaced from one-sixth to one-quarter of a mile apart. The direction 
of them length varies from N 20° W at BirdsviUe to N 40° W where 
■Ro+L Australian border in about latitude 23° S 

Between the dunes are nearly perfectly flat elaypans. Crystals of 
gypsum commonly known as “copi” (also spelt “copai,” “kopi ” and 
kopai”), are frequently associated. ’ ^ ’ 

prevamno^'S^'' of the dunes is governed by the direction of the 
^ their naked crests are superimposed small 

^ secondary winds. The latter are accordingly 

• by thfwi^d^'Jflf TK abfu^ 

iJ the always blown off the the dune. 

was^ firs? blowiJ nff observation was possible the sand 

^^as Prst blown off the crest and was then caught in an eddv on tho 

°“asion efforts at throwing light objects from the top of a 

bTT- +>) ' defeated, such objects being regularly caught 

by these eddies and returned to the crest of the dune. ^ 

+bp certain conditions sand is removed from the mass. On 

l?v dSe sometimes at a considerable distance from 

any dune, small pockets of fine sand occur among the gibbers Thev 

ment^^f Madigan,=‘ a definite move- 

wW 1“ direction of their length. This is well shown 

i« rtendenev?Ar“+r f ^ ^ watercourse where there 

iimnaSX ® ® this movement, 

^ T 1 stopped by large streams. It is also 

•Stopped in places by low, stony ridges. 

reguS^LSgemenr" their 

wher?s^^firJ.rj^p-ff * proper is an area 

dunes but ncv^rthaiA in many respects from the true desert 

annes, but, nevertheless, closely related thereto. This is the “marginal 
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eoimtry'^ of Eateliffe. They are usually of a bright briek-red eolourj 
though neighbouring hills may differ in this respect. They are scattered 
over the gravelly downs and alluvial flats and occasionally occur between 
river channels (fig. 38). Sometimes they form small clusters, very 
frequently small isolated dunes occur, and only rarely are they of any 
length. There appears to be no well-marked prevailing wind, but 
meteorological data on this point are lacking. 

Yery many of the dunes have hollows on the crest, and occasionally 
in such hollows masses of dune rock are exposed. From the large 
number of stone chips and occasional nardoo-stones and other imple- 
ments found in these hollows, it is evident that the dunes were often 
occupied by aborigines. It is very likely that this occupation was the 
cause of the hollows being produced by wind eddies. 

There is generally a limited area surrounding the dune or dune 
complex covered by sand. Beyond this area no sand is to be found 
(fig. 25). Within the dune mass small cla^'pans may occur, and they 
may retain water for a considerable time (fig. 26). 

Still further away from the desert the sandhills gradually lose 
their individuality, finally being represented merely by small sandy 
patches. These will be discussed below in dealing with the vegetation. 

Drainage and Surface Water. 

Several long rivers belonging to the four great drainage systems of 
the State traverse this part of the country. Though of noble proportions 
in times of flood, yet for a large f)art of the year they are little better 
than a string of waterholes. Those rivers with sandy beds are frequently 
<iuite dry for long distances, though water can be obtained without much 
trouble by digging. Such streams are the Flinders and the Maranoa. 

The comparative paucity of surface wmter has exerted a powerful 
effect on the history of pastoral settlement, and accordingly the effect 
of the latter on the vegetation. But important changes followed on 
the discovery and wude utilisation of artesian wuter. Both artesian 
(flowing) and sub-artesian (non-flowing) bores are numerous. With 
flowing bores it is the general practice to lead narrow drains (hore- 
drains) from the bore-head over the country, sometimes for many miles, 
making use of the undulations of the ground to traverse as large an area 
as possible before they are finally led into a stream bed. The presence 
and lay-out of the drains are, of course, of inestimable value to the 
grazier, as they assure him of a permanent wmter supply for his stock. 
At the same time they indirectly control the nature of the pasturage 
by controlling the movements of grazing animals, and even produce a 
few distinctive communities of their own. 

The construction of earthen tanks in many places has likewise been 
a factor in vegetation control by controlling the movements of stock, and 
perhaps also by the divergence of rain water. 

The average fall of the rivers is about 12 inches per mile, and in 
the lower courses may be considerably less. The stream is not restricted 
to a single channel as a rule, but is divided among several. In times 
of flood these channels overflow and their united waters may spread 
for many miles, thoroughly saturating the soil and depositing silt. The 
rate of flow of such water is very slow. Fig. 39 shows a portion of the 
Diamantina River after the flood waters had receded a considerable 
distance. 
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The country between the channels is referred to as ''ehamiei 
country,” and that aifected by flood waters as flooded country.” 
Some of the large lakes of the south-west, such as Lake Tamma Yamma 
and Lake Machattie, are large areas of flooded country. 

A few centres of inland drainage occur, giving rise to lakes of a 
different nature. Nearly all are more or less brackish, Lake Buchanan 
particularly so, producing a heavy thickness of salt in drying up. 
The other important lakes of this type are Galilee, to the north-east of 
Aramac and south of the previous, and the Dynevor Lakes, between 
Eulo and Thargomindah. 


Soils. 

So far there has been little detailed work done on the soils of the 
area. Profiles have been studied in very few places indeed. Most of 
the present discussion is based on my samples of surface soils now in 
the Department of Geology of the University of Queensland, supple- 
mented by field notes. This is indeed the only source for a great part 
of the area. For the area between St. George and Cunnamulla I have 
had the assistance of Dr. P. W. Whitehouse, who has kindly placed 
his unpublished field notes at my disposal. For some localities I have- 
relied entirely upon his work. Dr. W. H. Bryan has assisted me in 
classifying the soil samples. 

There is a fairly sharp distinction between sandy and non-sandy 
(heavy) soils, and these are closely correlated with\mck type. The 
line of demarcation between the two is often remarkably sharp, as is 
shown in fig. 1. This line of division between the so-called ^'desert” 
and the downs” is one of the most remarkable and most important 
features in the State. 

Prescott®^ recognises ten major soil types as occurring in Australia, 
and in a later publication^^ ■s.guxes profiles. Five of these types are 
in^cated as occurring in our area. These are the desert soils, the 
soils of the semi-desert and desert steppe, the black earths, grey and 
brown^ soils, and podsolised soils. To these must now be added his 
lateritic sand plain. True alluviums are also widespread. 

The first type embraces the desert sands which have been discussed 
above. The soils of the semi-desert appear to be represented by a 
development of deep, excessively fine-grained, bright-reddish sandy loam 
extending from east of Cunnamulla to Thargomindah. Whitehouse 
considers this to be a fossil alluvium. It is readily affected by the wind 
when the plant cover has been removed. For reasons detailed below 
I do not consider the gibber and gravel plains to belong to this type, 
but to the brown soils. 

The black earths and the grey and brown soils are collectively 
Itnown in Queensland as ‘'black soils,” a term also used to designate 
such alluvial soils as are very sticky when wet. True black earths occur 
widely in the Clermont-Springsure belt, extending east, south, and some- 
what to the west. In some places they occur patchily. They are derived 
both from basalt and from shales. In the extreme north, similar soils 
oxseur on the basalt tableland to the north and north-west of Hughenden, 
and near Prairie. (Slightly to the north-east of Hughenden and to the 
norfe of Springsure soils of a much lighter texture are derived from 
vesicular basalt. In the latter case a thin sandy soil is produced. Both 
be reg^ded as very exceptional cases.) 
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Grey and brown soils are of wide occurrence. They are the typical 
soils of the rolling downs and the BarMy Tableland, and extend to the 
Stony Desert. They are chiefly clay loams, clay silts, and silt loams, 
rarely becoming somewhat sandy, and then chiefly on the crests of 
undulations. There are two well-defined types \\dthin the group. What- 
appears to be the typical grey soil is friable, contracts greatly on drying, 
and distinctly grey in colour. The other, which is invariably associated 
with gidgea gravel, is much less friable and distinctly yellowish-brown 
in colour. This type characterises the ‘^gravelly downs’’ and underlies 
the gibbers of the gibber plains. In an area to the west of Betoota the 
soil is remarkably fine and ineohesive, and is knowo locally as ^‘bull- 
dust. ’ ’ 

Large tracts of sand, apparently comparable in nature with the 
lateritic s^nd plains of "Western Australia, occur between the Balonne 
and the Warrego Rivers, and to the north-east, south-east, and west of 
Windorah. 

Part of the large sandy area associated with the Great Dividing 
Range also appears to be comparable, while modifications occur in the 
neighbourhood of Quilpie and Adavale. 

Podsolised soils occur in the north and central-east, in the former 
•case alternating vdth lateritic soils. 

Over a considerable part of our area occur the formations known 
as claypans. These are flat expanses with a hard, more or less polished 
surface, and usually devoid of permanent vegetation. They are of 
regular occurrence between the sandhills of the Simpson Desert and 
are frequently found beside stream channels. Another development is 
found in the Cunnamulla district on old alluvium. Claypans may also 
be found under other conditions. 

Both impregnation by salts and scouring by wind and water seem 
to be important factors in the production of claypans. Before wind can 
play a part a bare surface has to be produced by drought or other 
means. Some are merely the dry beds of large shallow lakes. 

The soil of claypans varies, but is usually silty in nature and nearly 
impervious to water. Frequently there appears to be little, if any, 
difference between the soil of a claypan and the soil of an adjacent 
well-vegetated patch, but no detailed work has been done in this 
direction. In many claypans there occur small patches of -a slightly 
different nature, frequently sandy, and these often support vegetation. 
The appearance is produced of small islands scattered about the daypan, 
an effect which is enhanced when water is lying on the claypan (fig. 14), 

While soil-erosion has no doubt played a part in the formation of 
some of these claypans, erosion on a large scde appears possible only 
on two types of soil. In each case it is dependent on the destruction 
of the plant cover. Soil drift is very noticeable on the reddish sandy 
loam west of Cunnamulla under such conditions, and can occur on 
the sandy tracts near Windorah. It is likely to occur also in the 
timbered sandy country in the south-east if wholesale clearing is allowed 
to continue. 

Erosion due to water is important in places on the rolling downs, 
chiefly as gully erosion. Water erosion in these places is a natural and 
inevitable phenomenon, and through long periods of time has produce<i 
the marvelloudy rich “channel country.” In some places, however, 
such erosion has become serious, due to the combined effects of trampling 
by stock and drought. These eases are discussed below when dealing 
with the effects of stock on vegetation. 
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There is no evidence whatsoever for the contention that an encroach^ 
nient of the desert is in active progress as alleged by Hirsehfeld.^- 

Yegetation. 

• • factors influencing the vegetation appear to be soil tvne 

ineidenee .of rainfall, and drainage. As periodic drought 

eneed, it is perhaps natural to find that many species apparenthblie 

more highly drought-tolerant or droiight-eseanin- ’ ‘ ■ i 

p«paphical rang,. Wda the so„tl"t tta Ser'SSs fnc.SS 

^ impoi tance, a marked change in the Horistie detail 

Other important factors influencing distinctive eominunitv formation 

are the remarkably sharp western bonnrlarv +iTn 

the Great D%hg"Ea5tS.'rtt^.l“ rlert a3“.nf 
the increasing aridity towards the south-west, the tren? of the 

tbe^wTii? direction, and the effect of settlement. The effects of 
hite man and his introduced grazing animals arp Tint 

etay ytimaGon, but iu Many cai tZ 

distinctive communities have resulted. It is convenient to cSS^tW 
as induced communities as does Cockayne.” assity these 

The terminology here employed calls for some explanation Tt 

»y.Qoiio« J employed by Warmino-^s The 

^a^ands have been wiously described as “savannah,” “grai'steDp?” 
open grassland, ” “ downs, ” and “ plains. ’ ’ ^ ’ 

Owing to the loose application of the term ^^savpnrtsih lartfi, iv, 

“ eucItyptoTforlst ” to"" tho^ employ’ the terms 

scrubs should be described ^atheraT fSs ^rirJe’'’ hriX f 

selected^ ^^Tar^al^ in^vidual communities have been 

“on me mere terms in 

been introduced W fy^tieable also, vernacular names of plants have 

SSdv Sd that many of these are used 
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Tlie chief eommunity types^ recognised as occurring in our area can 
he arbitrarily arranged' as follows : — 

A. Primitive Communities. 

I. Grasslands. 

II. Triodia communities (‘"Spinifex country’"). 

III. Eegional Forests. 

IV. Scrubs. 

Y. Fringing Forests and Scrubs. 

VI. Channel Country. 

VII. Communities dominated by Chenopodiaceae (Saltbush, &c.)- 

VIII. Commimities of the Sandhills. 

IX. Miscellaneous communities of the more arid regions. 

X. Miscellaneous communities of the Great Dividing Eange. 

B. Induced Communities. 

XI. Artificial grassland. 

XII. Communities of the Bore-drains. 

XIII. Communities of the Stock Eoutes and Eeserves. 

XIV. Introduced species. 

A. PEIMITIVE COmiUNITIES. 

Strictly speaking, primitive communities are communities which have 
not been affected by and are not the result of man’s action. Ail, or nearly 
all, primitive communities have been modified in some way or other, and 
owing to the practical impossibility of determining exactly how much 
modification has taken place, it has been found convenient to group 
together here those communities which have not been profoundly affected 
by man’s activity. 

The importance of railway enclosures and cemetery reserves in 
arriving at a concept of truly primitive vegetation is discussed below. 

I. Grasslands. 

In grasslands tall wnody plants are nearly or quite absent. Trees, 
when present, are mostly stunted, usually very scattered, but sometimes 
numerous enough to produce parkland. 

According to the dominant genus the grasslands fall into three 
well-marked groups: — 

1. Blue grass country with Dichanihium seriomm (blue grass) 

dominant. 

2. Mitchell grass country with Astrehla spp. (Mitchell grasses) 

dominant. 

3. Triodia grasslands, which are more conveniently described 

below. 

The Blue-grass Grasslands (fig. 2). 

These are characteristic of the better rainfall areas and the soil is 
usually a black earth. The grasses are tufted species, the tufts being 
very leafy, fairly close together, and not very large. The more prominent 
species are less fibrous and shorter lived than the dominant specie of 
the other grasslands. They are numerous and frequently two or 
more are co-dominant. The most characteristic are the blue grass 
{Dickanthium sericeum and certain closely allied forms), BothrmMoa 
erianifwideB (satin top, silver top), Paspaltdium glMoidmm (shot 
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grass, sago grass, tapioca grass), Panimm decompositum, P, queens- 
landicum, Digit aria dwaricatissima (all known as star grass, a term 
also applied to Ghloris spp.), and Thelhmgia advena (water grass). 
Otter characteristic plants are Ixiolaena brevicompta, generally known as 
chamomile''' and highly esteemed as a fodder plant, Caspedia %miflora, 
Sida* pleiantha and other species, various legumes such as species of 
Indigofera and Neptiinia, and others. 

Two climatic subtypes occur. The southern zone lies chiefly in the 
Darling Downs district and lies beyond the scope of the present paper. 
With a pronounced winter rainfall, the genera Dantkonia and Stipa 
with Aristida leptopoda are important. Themeda avenacea is also 
important in places. This species, though widespread, elsewhere rarely 
occurs in grassland. 

In the northern zone Stipa and Dantlionia are absent, and Astrebla 
and Iseilema occur, usually sparsely and frequently as the result of 
invasion. Aristida leptopoda is common in places and is alleged to 
have been introduced by stock from further south, whence its usual 
vernacular name of ‘‘Darling Downs spear grass." 

On small bare places are to be found such species as By^achyachne 
convergens and B. tenella, Enneapogon nigricayis (“fluffy top" is one 
name in common use) , Tragns liflorus^ and a few other grasses, together 
with Portulaca intraterranea (pigweed), Triantliema crystalUna, 
Tribulus terresh'is, Atriplex seimbacoata, Euphorbia Drummondii 
(caustic or caustic weed), and Boerhaavia diffusa (tahvine). Cheno- 
podium alburn^ (fat hen) is seasonally prominent, sometimes attaining 
considerable height. 

Degradation of the pasture gradually results in the progressive 
dominance of the comparatively worthless Pamoiim decompositimy 
often with Aristida leptopoda common. 

For the most part blue grass country is treeless (except along water- 
courses), but its continuity is broken by patches of forest on differing 
soils, and occasional trees stray into the grassland. These are prin- 
cipally Eucalyptus populifolia (box), E. melanophloia (ironbark), and 
E. terminalis. The weeping myaU {Acacia peudula) sometimes occurs 
chiefly on the forest edge, usually as copses (scrubs). Isolated brigalow 
{Acacia harpophylla) scrubs are not uncommon. 

The Mitchell grass Grasslands (figs. 3, 4, 6-9). 

Mitchell grass dominates very large areas of plains and rolling 
downs on soils belonging to the group of grey and brown soils. Con- 
siderable areas also occupy old alluviums, which are usually strongly 
silty. Over a very large part of these plains and downs trees are 
completely absent except along the deeper watercourses. Acacia 
famesigna (mimosa or prickly acacia) occurs as scattered compact 
shrubs of 6-8 feet or so along shallow gullies in the north and north-east. 

Over much of the country, however, trees are more or less, 
prominent. They are confined almost entirely to the following species: 
—Aialaya hemiglauca (whitewood), Yentilago viminaUs (vine tree or 
supple Jack), Flinder^a maculosa (leopard-wood), Owenia acidula (emu- 
apple or gruie), Apophyllum anomalum (mustard bush), Acacia 
Cambagei (gidgea, gidgee, gidyea, gidya, giddia, or gidiya), A. homalo- 
phylla (boree), and A, pendida (myall or weeping myall). 

Of liiese whitewood, vine-tree, gidgea, and boree are widely spread,, 
wiple mnu-apple, leopard-wood, and mustard bush occur chiefly in such 
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places as the crests of those un^iLations as have a shaEow slightly sandy 
soil. Myall occurs only towards the south-east, and usually on the edge 
of grassland as described above. All with the exception of gidgea are 
useful fodder plants, and even this is eaten. 

■Whitewood is usually a small tree with grey scarcely fissured bark, 
and an open somewhat irregular crown of pinnate glaucous leaves. In 
its very young stages the leaves are very coarse and frequently simple, 
tinder certain conditions, particularly when in flower or young fruit, 
it may be poisonous, but nowhere in our area is walkabout produced 
as in the far north-west of the State or in the Kimberley district of West 
Australia. (Murnane and Ewart.^*^) 

Vine-tree commences life as a cluster of two or more slender stems 
which later on intertwine to produce the characteristic trunk-system. 
The crown is usually dense and weeping, of a dark dull green, but small 
stunted shrubs are common. It is one of the best forage trees. 

Boree is mostly a straight tree with a rather light grey somewhat 
fissured bark, and a rather sparse somew’^hat obovate crown composed of 
numerous crownlets of glaucous narrow pendulous phyllodia. 

Gidgea is usually a dull glaucous bushy-headed tree with dark grey 
fissured bark, but occasionally approaches boree in appearance. The 
flowers always, and the phyllodia when moist, have a powerful somewhat 
foetid odour. 

Leopard-wood commences life as a divaricate prickly slirub, from 
the centre of wdiieh arises the characteristic slender trunk with its 
-smooth mottled grey and cream-coloured bark and rather dense oblong 
exnwn of small simple scented leaves. 

Mustard-bush, when mature, has a comparatively short, sometimes 
irregular, trunk with dark grey hard furrowed bark, and a dense rounded 
leafless crown of long, rather rigid, but more or less pendulous, some- 
what flexuose duU green branchlets. The spiny stipules prominent in 
the younger plants are usually small or rudimentary. 

The emu-apple is a small shapely tree with a very dense rich-green 
crown of pinnate leaves and a strong tendency to sucker. 

The char act eristic grasses are the four species of AstreUa (Mitchell 
grasses), Eulalia fulva (brown top, sugar grass), andEragrosUs setifolm 
(never-fail). DidiantMum sericeum (blue grass) occurs over the areas 
of better rainfall, and is fairly common at times, 

Tliese species of Asirebla, EulaUa, and Eragrostis are all long-lived 
species with short thick branching rhizomes closely covered by shining 
horny scales. They form dense tussocks, withstand heavy grazing, have 
the ability to sprout from the lower nodes, and respond very rapidly to 
rain. The Eragj^ostis is the least palatable. 

In normal grassland these tussocks are spaced from to 3 feet 
apart, rarely closer. 

In Astrebla, the older leaves ai^ flat and mor^ or less recurved: 
when dry, and of a characteristic whitish colour. When in full vigour 
they are usually of a rich green, though a tendency to glaucousn^ is 
shown in A. pectimta and A. dymoides. They flower freely, but seed 
sometimes fails to mature, partly due to insect attack, and perhaps 
due partly to local climatic variations. A smut, Tilletia sp. aff. T. 
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has been found near Dirranbandi. The awned spikelets are readilv 
transported by stock. Contrary to general opinion the grain germinates 
freely and under a variety of conditions. The young seedlings Sf 
however, readily torn up by stock. As a rule the old plants are not 
grazed until the other plants of the pasture are eaten. 

The species vary somewhat in habit. A. sqiiarrosa (bull mitehelD 
and A. peehnata (barley mitehell) produce erect-growing tufts vdth 
comparatively short dense, bristly inflorescences, the former attaiSg- 
^6 feet and green, the atter mostly about 2 feet, and somewhat glaXJs 
Distinct races a,re induded in the other species, but both ^-e more 
spreading in habit. The leaves of A. elymoides (weeping mitehell or 
hoop mitehell) are frequently slightly glaucous and dry off before those 
of ^y other species. The flowering culms are long, very slender and 
weakly spreading or strongly flexuose. A. l^^ypmea (common TitehS 
or curly mitehell, sometimes also downs mitehell) is rather irerreS 
in habit with a stouter inflorescence.* The leaves show a more 
pronounced tendency to curl when dry than in the other specils. 

Evlalia fulva forms erect, leafy tufts of varying height with « 
tawny or bright-brown inflorescence of two or moJe frect or si Sitly 
oblique closely appressed densely but shortly hairy racemes T1 e dd 
leaves are flat and reddish-brown in colour. ' lucernes, me old 

Eragrostis setifolia forms rather compact tufts rarely attaining- 
2 feet, with rigid mrolled sometimes slightlj' pungent leave? ® 

Ungrazed vigorous areas of the more spreading species mav show 
an almost complete though undulating cover when viewed from i short 
Otherwise the tufts are very distinct. Under suitable condi- 
tions the spaces between the tufts are closely occupied by a rich varietv 
perennials or facultative perennials and ephemerals 
belonging to a variety of families, chiefly grasses Ckemwdiaceae 
Malvaceae, Leguminoseae, and Compositae. ^nempoawceae, 

TTT-i. grasses are Iseilema spp. (Flinders grasses'! \ P/mirun, 

nSerS S7dTsL^%^ &^ass, and sometimes as 

nevertau;, J^noclUoa spp. (sometimes knovii as summer grassl 

Brass). 

^ L, LtndleyamirSy E. mgricam (white tot) flnfPv fnnV 

(button grafs), 

LaroU (both known as fairy grass) , and actimcladus. 

poly)®V#rtuL^rs?D^%St%'“^^^ important are Salsala mcstralis (roly 
P yj, M-mpiex spp. (salt bushes and salt weeds) 

foUowing are important Beniha- 

Si/lorf r Rhynchosia mvmma, Crotolm-ia 

Psoraiea graveolens, P. cinerm hidiaofera 

*^6 race approaches C. etymoicleg rather closely. ^ 

have heen discussed ia a previous paper («), 
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The Malvaceae are numerous in individuals belonging to the genera 
Ahutilon (chiefly A. malvifolium) , Sida {S. virgata^ 8. corrugata, and 
others^), Hibiscus {H. trionum, H, bra^Jiydphonius, H, ficulneiiSj this 
last being known as wild rosella) , and Malvastrum spicatum. 

Some of the composites are Calotis Mspidula (martagai, bogan flea,, 
or bindey-i), G. scapigera, C, lappulacea, and other spp. (bindey-i, 
daisy burr), Brachgcome spp-, Helipterum spp., Bufidosis lieliclirysoides^ 
(hmplialium indicuniy &c. 

Among other families the following spp. are important: — Trian- 
fhema crystaUina (bastard pigweed), T. decandra^ Portulma spp. (pig- 
weed), Amarayithus Mitchellii (bogabri, smooth roly poly), Cor chorus 
tnlociilaris and spp., Euphorbia Drimimondii (caustic or caustic 
creeper) and spp., Daucus braehiafus (carrot), Plan-tago vana (lamb’s 
tongue), Solamim esuriale (wild tomato), Ipomoea BrassU (cow-vine) 
and spp., Boerhaama diffusa (tahvine), and Eremophila niaculata 
(native fuschia — a low shrub). 

The annual and sub-perennial vegetation is of the greatest import- 
ance, for upon its nature depends the value of the pastui*e. The great 
value of Mitchell grass lies not so much upon any high nutritional 
qualities it possesses, but upon the fact that the plants do not break up 
when dry, and while in that state are still acceptable to stock, and 
retain siifficient nutriment to carry stock long after the other plants 
have been eaten off or in times when drought has hindered the develop- 
ment of other plants. Such a pasture is in reality a paddock of standing 
hay. In mixed pasture it is usual for Mitchell grass not to be grazed 
until the other members of the pasture have been eaten, and indeed, 
there is sufficient evidence to show" that in some localities, at least, pure 
Mitchell grass has little value for fattening. 

The plants other than grasses are popularly referred to under the 
collective tei*m ^‘herbage,” and the broad distinction is useful. 

The shorter-lived vegetation varies tremendously in composition, 
and several minor communities are distinguishable. The nature of 
these is a reflection, not only of minor variations of surface and 
drainage, but very largely of season” and of stocking in previous 
years. These communities can thus be designated ' ‘ indicator communi- 
ties.” Incidence of rainfall also plays a very big part in determining 
the communities, summer and early autumn rains tending to produce 
grass growth, while winter rains usually produce a preponderance of 
herbage. But there is no absolute rule, and in the moi*e arid parts the 
actual amount of rain that faUs seems to be the most important factor. 
Light rain in winter frequently results in the so-called ‘^'blackening” 
of grass, rendering it brittle and unpalatable. (Blake® ®). 

The Astrebla grasslands are by no means homogeneous, even when 
certain local variations are neglected. There are several well-marked 
types which may be arranged in three groups characterised by differences 
in soil type, dominant species of Astrebla, nature of the chenopods if 
present, reaction to stocking, and other features. Probably when the 
fioristic detail has been adequately studied, it will be found that th^ 
types can be defined in other terms as well, and perhaps further 
subdivided. 


Some are imdeseriTbed. 
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1. Tile Ashy Downs Group. — On the typical ''ashy downs'' which 
occupy the north and east portions of the Mitchell grass communities 
(fig. 3), the soil is grey to dark-grey in colour, very fine-grained, friable, 
.and nearly free of gravel. When dry it opens out in large deep cracks,, 
and swells considerably when wet. Trees are usually absent; when 
present they are restricted to sparsely scattered, more or less stunted 
whitewood or vine tree, or occasional shrubs of Acdcm sentis (gunda- 
Muie). Asfrella peotinata is rare or absent, chenopods are restricted to 
Salsola^ though Atriplex Muelleri occurs as a product of degradation, 
and Iseilema is well represented, both in species and individuals. In 
most years herbage is comparatively scanty. 

On badly-drained areas A. sq%iarrosa is the dominant species. This 
is the "bidl mitchell country” so characteristic of large areas in the 
neighbourhood of Nelia, Nonda, and Julia Creek. A. elymoides ^ (weep- 
ing mitchell), Eidalia fulva (brown top), Chenopodium auricomum 
(blue bush), and other plants of damp places such as Iseilema 
conveximiy I. calvum (Flinders grasses), Eragrosiis lepiocarpa, Gyperus 
^lesii, Seshama Benthamiana (sesbania), Neptunia spp., and Minuria 
integerrima are associated. 

On better drained country the characteristic species are Astrehla 
lappacea (common mitchell) and A, elymoides (weeping mitchell) often 
as alternes. On the rolling downs this is the characteristic community, 
frec^uently with small bull mitchell communities in the depressions. 

Related to the true ashy downs are areas to the north and north- 
west of our area, but represented in part by the country near Camooweal. 
Bull mitchell is the characteristic grass, but the other species may all be 
present in some proportion. A large glaucous species of Eriachne 
occupies the smaller channels. To the north, towards the Gulf of 
Carpentaria, other communities dominated by bull mitchell grass occur, 
but they lie without the scope of the present paper. All these communi- 
ties have one character in common ; the dry grass does not support stock 
in the same way as it does further south. 

2. A south-eastern development, which may be regarded as the 
extension of the ashy downs to the regions of higher or more evenly 
distributed rainfall. In places a gradation to blue grass is shown, a 
feature which will be dealt with in more detail when discussing the 
relationships of the grasslands. 

The soil is frequently a black earth, and the characteristic species 
are Astrehla lappacea, A. elymoides, Aristida leptopoda, an undescribed 
species allied to A. muricata, Thellwigia advena, Panicum queemlandA- 
cum, Paspalidium glohoideum, and other grasses, while Calotis scapigera, 
^ Brackycome %)p., and Sida pleianfha are among the herbage plants. 
Iseilema is represented chiefly by I, memhranaceum, though /. vagin^ 
forum occurs in places. In depressions Panicum prolutum, Eragrosiis 
parmflora, E. leptocarpa, Gyperus hifax, and an undescribed species 
allied to (7. GUesii and (7. fulvus are prominent. 

MyaU, either as scattered trees or "scrubs,” occurs in places, but 
in many instances has been destroyed. 

On the basalt tableland to the north and north-west of Hughenden 
a immunity of a very similar grass composition occurs, though Iseilema 
^ i^re^nted also by the northern Z. 'Wind&rsiL 
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There is a type of cominunity botanically related to both ashy downs 
and gravelly downs which is to be found on areas of old alluvium near 
Cunnamulla and elsewhere (fig. 4). The soils are sometimes somewhat 
yellowish in colour, claypans are frequent, but though chenopods are 
frequent at times the plant composition is rather of the ashy downs* 
It has been described by Francis.^® 

3. The Gravelly Downs group (figs. 6-9). — The gravelly downs 
(also called stony doAvns and pebbly downs) takes its name from the 
fact that the soil, a yellowish brown to light chestnut clay silt or clay 
loam (rarely somewhat sandy), is invariably associated with gidgea 
gravel, and is more compact than that of typical ashy dovns. Towards 
the South Australian border, the gravelly downs grade imperceptibly 
into Sturt's Stony Deseii;. 

A characteristic feature, particularly of the more arid parts, is 
the occurrence of small, shallow depressions, comparatively free from 
gravel, which are known as '‘crab-holes" or “gilgais." 

The dominant grass is Astrebla pectinata (barley mitchell). In 
the less arid parts the other species are usually associated to some 
extent, and A, lappacea is often locally dominant, while it is to be 
found occasionally in the drier parts. Annual species of Bassia and 
Atriplex are very characteristic of the gravelly downs, sometimes 
mixing freely with the grasses and other herbage, sometimes forming 
definite communities as described below and then alternating with 
portions of the grass community (fig. 7). "Within the gravelly downs 
as thus defined, three broad trends may be recognised. In two of 
these there is a fairly close and regular ground cover, and the bull 
mitchell community above described occurs in some form or other in 
depressions (fig. 8). ’ In one trend Acacia Camlagei (gidgea) is 
prominent, either as the scattered scrubs described below, or as more 
scattered trees (gidgea downs). In the other trend boree {Acacia 
h omalopKylla) appears as scattered trees tending to form a parliland 
(boree downs). Yery frequently there is an intermediate state 
(gidgea-boree downs) (fig. 9). Except for an isolated area near 
Hughenden, where chenopods (except Salsola) are rare, the 
acteristic species of Bassia are B, lanicuspis on the gidgea downs, ^id 
B. anisacantJmdes and B. echinopsila on the boree dowhs. 

The third trend is found in the area within the 10-ineh isohyet. 
The vegetation tends to restrict itself to the margins of the crab-hbi^Si 
and along gullies, while large areas are at times quite devoid of plant 
life. The characteristic Bassia is a form closely allied to B, divariccUa 
and Atriplex Mwelleri, so common elsewhere, is rare or absent. A 
typical crab-hole near Haddon's Corner (fig. 6) carries at its margin 
Astreila pectinata^ Spordbalus actinocladics, Fanicum decomptesitwm^ 
Bassia sp. aff. B, divaricata, Atriplex spongiosa, and A. condupUmta^ 
Except for a comparatively smaU area to the north of Birdsville (%.• 12), 
where occur scattered plants of the very peculiar almost pine-like 
"waddy" Acacia Fence^ with its exceptionally hard and heavy wood, 
trees are absent or represented by occasional shrubs of Ac(ma 
tetragonophylla (dead finish) or Cassia spp. At the head of gullies 
in the low ridges an occasional shrub of the handsome EremopMla 
Latrobei occurs, to be replaced lower down by Acacia cyperopk^Ua 
(minaritcMe) and stiU lower down by gidgea. Acacia cyper&pI^U& 
appears to be restricted to the east and south of the Diamantina Eiver, 
so that between Birdsville and Boulia much of the upper part of the 
gul^sr is bare of shrubs. 
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On the little pockets of drift sand among the gibbers in areas 
adjacent to the Simpson Desert, a varied and interesting plant population 
frequently occurs. Mitchell grass (the usual A. pectinata) may itself 
occur here, though more frequently the plants are shorterdived species, 
smhaslseilema eremaeiim (restricted apparently to this area), 7. vagini^ 
florum^ Sienopetahim li)iea7^e, Goodenia sp., Bassia spp. 

II. Triodia Communities (figs. 28-33). ■ 

Triadia is a genus of grasses restricted to Australia, and widely 
known as “spinifex'*^ or ''porcupine grass.” From many points of 
view it is a very interesting group, closely allied to both Astrebla and 
Dmitlianm^ but differing widely in habit from nearly all other grasses. 
The culms are freely branched below, and the plants form dense tus- 
socks, or large somewhat hemispherical hummocks, spiny by reason of 
spreading, hard, rigid, often rather long, more or less strongly pungent 
leaves, which are for the most part convolute and apparently terete. 
The hummocks may attain six feet or more in diameter and four feet in 
height, though usually they are smaller than this. The flowering 
culms, borne one to three feet higher, are usually exceedingly numerous, 
but the flowering period is brief, and appears to be dependent on 
rainfall. The seedlings commence to branch when very young j old 
plants frequently die in the centre, the hummocks then assuming an 
annular or crescentic or even an S-shaped form. The production of 
stolons is common, but this feature appears to depend to some extent 
on habitat, and is not constantly specific in nature. 

Some species are very viscid, with a strong resinous odour. These 
produce mostly compact green tufts with less pungent, less rigid, but 
often longer leaves than is usual in other species, and are rarely 
stoloniferous. This type is sometimes refei'red to as "turpentine grass” 
qr "turpentine spinifex.” 

^All species are readily inflammable wdien green. The less pungent 
species have a distinct fodder value dependent largely on their 
extreme resistance to drought and the readiness with which they put 
forth fresh growth after rain or burning. The grain is an excellent 
stock food, particularly for cattle and horses. The resin was used by 
the aborigines in preparing cements. The upturned plants have been 
used as bed-mattresses. The sand-dwelling species are most important 
agents in preventing soil-drift. 

The genus is widely spread in Queensland, and is to be found 
occupying a great variety of habitats. The species enter into the 
formation of several distinct communities, usually referred to collectively 
as 'spinifex country.” These communities are usually exceedingly 
xerophytic in appearance, but curious anomalies occur, chiefly outside 
our present limits. True trees are nearly always absent, but crooked 
or gnarled, single- or several-stemmed shrubs or tree-shrubs are not 
uncommon, particularly species of Acacia, Hakea, and Eucalyptus, 
.the latter thus partaking of the mallee-form. As pointed out below, 
gradations to true Eucalyptus forest occur, in which Triodia is present 
merely as a member of the ordinary grass-flora of the latter. Oceasion- 
ally a type of grassland or steppe is produced, in which the species 
of Trtoda are the tallest members of the community. 

^ to be confused with the genus Spinifex, 
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In the typical Triodia communities, the hummocks of Triodia 
completely dominate the landscape. A complete cover is never attained, 
though occasionally the edges of the plants are sufficiently close to 
prevent a person from walking between them with any degree of 
comfort. Usually, however, the plant masses are much further apart. 
Between the masses various perennial and numerous annual plants, 
often small, find a footing. An undeseribed creeping species of 
Neurachne is widespread, and is noteworthy from the fact that it is 
one of the two distinctly creeping grasses indigenous in Western 
Queensland. 

'The species of Triodia do not as a rule mix, but alternating stands 
are common. It seems probable that some species are very sensitive to 
variations in the substratum, but owing to the present chaotic state 
of the genus it is not possible to discuss these in detail. 

The habitats are frequently highly siliceous in nature, either sand 
or sandstone or acid volcanic rocks, but siliceous limestone and silt 
beds are also supporters of such communities. 

Several well-marked major communities are knovm, and there 
occur numerous small or scattered ones in special habitats. The more 
important are as follows: — 

1. The grassland community of the north-west. This is found on 
undulating siliceous Cambrian limestone east of Camooweal and north- 
east of Duchess. The surface is stony, and there is scarcely any soil, 
though in the hollows small patches accumulate which support Mitchell 
grass, chiefly, if not entirely, bull mitchelL The community is very 
poorly known. In the Duchess development, T, pungens appears to be 
an important species. The species of the other area are unknown, but 
at least two are important. Annual plants, such as species of 
Emieapogo)i^ Eriachne^ Polycarpaea, &e., are common after rain, 
TricMniiim is well represented. The mallee-like Exicalyptus leiicophylla 
occurs in places, sometimes as a prominent member of the association. 
There appears to be a definite gradation to the following. 

2. The Eiiccdyptas pallidifolia - E . leiioophylla- Triodia community 
(mountain gum — spinifex country) (fig. 32). This is well developed 
on the rugged mountainous country of the Oloncurry — ^Mount Isa 
district. Except in the valleys where there is a varying depth of 
fine sandy or loamy soils, reddish in colour, soil is practically absent. 
The characteristic ‘'trees’’ are Eucalyptus pallidifolia (mountain gum 
or snapping gum) and E, leucophylla (generally, though incorrectly, 
known as eoolibah) . The mountain gum usually produces a cluster of 
two or more rather crooked or spreading rather slender trunks with a 
pure white smooth bark, and a sparse crown of rather small glaucous 
leaves. It is specially characteristic of the hills, and is invariably 
associated with Triodia. Its timber is very brittle. E. leucophylla is 
of some'what similar growth-form, but the bark is a brown or grey 
shortly fibrous “box” bark, the leaves are longer and the young 
groirth is very glaucous. The species occurs on the low ridges, but is 
particularly characteristic of the valleys and flats. 

Another eucalyptf pruinosa (silver box, silver-leaved box, silver 
leaf), occurs jnear the north and north-eastern edge, but is more 
characteristic of a very different community to be described m k 
later paper. It is usually stouter than the preceding species^ wife 
a dark grey, rugged, somewhat coarsely-flaky bark, and large romads^d 
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opposite sessile silvery leaves. In the present case it occurs chieflv on 
iSdf often where Triodia tends to be partly replaced by 

Frequently on the more rugged peaks and scarps are to be found 
isolated trees of Stercuha australis (bottle-tree), where it makes a 
striking spectacle with its very stout, swollen trunk and denseVreen 
crown of deciduous leaves. • green 

Other characteristic shrubs and small trees of the community are 
^ermndm and.cola. Ficus opposita, Eucalyptus pyrophora (bloS! 
wood), EremopUla sp. nov. (?), Cassia spp., and several speS of 
Acacm, including the_ ubiquitous gidgea. A. costinervis is tS most 
of these. It is a handsome fastigiate shrub with rarirflX 
reddish and grey bark, rich green viscid phyllodia, and when in flow^’ 
■mth. a profusion of brilliant yellow spikes. no’vter, 

Several species of Triodia occur. Of these T. vunacns i? 'ircr-^r 
abundant over large areas, but on the more precipitous slopes is at 
least partiy replaced by two much more pungent non-stoloniferous 
of XL f f characteristic genus, and particularly the series 

0 forms described under the names E. nmcrmata and E sclercmthoide<i 
In Its extreme form the latter is a peculiar grass, forming sS dense 
patehes_ among rocks m the more rugged places. The eidms are onlw 
a few mches long, but are closely covered by several short sliffhtlv 

opafinerm, two smaller species If the sZe Ss he 
annual Polamsm v%scosa, and the following erasses 

gggeratm. 

Sras? - -oS.ted“irs.s . 

wSytJLt ‘‘SiS? 

BuOiostylis bariatl, and 'many ^ale? Thf X 

iSti?form ^oi 'irnnhydlus, T chlr- 

partieularly A arSa A tfni’ Arisiida spp.,. 

SoU^ac}lyriurn ^ 

the Mils® 5 DSTrt^IndSLfe'^?^^^ 

oeenr on the tops of the lamer south-east. They 

«».We a«aa .. the 
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usually associated, but they may be very scattered. These are usually 
an Acacia, of which gidgea {A. Camhagei), laneewood {Acacia sp.), 
and mnlga (A. arteura) are the most important, though other species 
also occur. On the lower ground the mallee, Eucalyptus norman- 
tonensis, is found in some places (fig. 31). Several species of Triodia 
occur, but most, if not all, are undescribed. Usually they form rather 
large and comparatively widely spaced masses. Between these Bassia 
erkicanfka, B. lanicuspis, B. tricuspis, B. longicitspis, and ,KocM€t 
Oeorgei occur chiefly on the hills.' Othervdse there is little difference 
between the details of the flora of the hills and the shallow valleys 
between. 8ida spp., Ahutilon spp. the woody crucifer Lepidium^ 
strongylopliyll uni, Trichiniwm spp., Polycarpaca spp., F7^ankenia 
serpyllifolia, and a few grasses, including two undescribed species of 
Neuracliney an undescribed Sporololus, Aristida arenaria, Brachyackne 
ciliaris, BracJiiaria Gilesii, Paspalidimn rarum and an undescribed 
species, EriacJine sclei^anthoidesy E, pulckella, and E. tuherculata. 

On Mount AValker, near Hughenden, and probably also on the 
neighbouring hills, a rather different community occurs more nearly 
related to parts of the forest country to the east. The Triodia is 
T. pimgens, and scattered trees of Eucalyptus Wkitei and E. pyrophora 
occur, together vdth laneewood, dead finish {Albizzia kamltica), and 
other shrubby plants. 

4. The Spinifex Sand-plain of the south-west (fig. 28). On the 
lateritic sand-plain between Windorah and the South Australian border 
and to the east of Jundah, a Tnodia-community covers large areas of 
country. Over considerable areas shrubs of any kind are absent, but 
elsewhere more or less scattered small shrubby trees or shrubs are 
found. Chief among these are a very stunted form of Eucalyptus 
papuana, with its pure white smooth bark and sparse crown of narrow 
drooping leaves, and Hakea Ivoryi, a narrow irregular shrub up to 
15 ft., with terete pungent lobes to the pinnate leaves. A bloodwood, 
Eucalyptus py7*opkora, and mulga {Acacia aneura) are also important, 
while to the north-east, where the euealypts assume tree dimensions, 
the peculiar desert oak^’ {Acacia juncifolia), with its long terete 
phyllodia, and an occasional beef wood {Grevillea striata) are notice- 
able. Occasionally, also, almost a parkland effect is produced. 

The dominant species of Triodia is T. Basedowii, and over the 
greater part at least is the only species. It is a large stoloniferous 
species, and occurs also on the sandhills of the Simpson Desert. Indeed, 
the present community may be considered to occur in a modified and 
disconnected way along the bases of many of these sandhills. So far 
as is at present known, the associated plants are chiefly grasses of 
which Eragrostis eidopoda, Aristida Muelleri, A. arenaria, Newachne 
sp. are most important. Other plants known to occur are Galandrinia 
spp. (parakeelya), Bassia Corrdskiana, Bruncmia australis, and a few 
composites. The parakeelya is a famous fodder plant with thick fleshy 
leaves, and stock can live on it for a considerable time without water. 

5. There is an ill-defined community developed to the east of 
Barcaldine, in which Triodia pungens and Eucalyptus papuana are 
associated on sand. In many respects it is intermediate between the 
north-eastern development of the previous community and Eucalyptus 
forest. Desert oak is generally present. It might be considered as a 
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very extreme ease of the south-western community in which Triodm 
pungens replaces T, Basedowiij but it is desirable to draw attention to 
it by reason of its connection with Eucalyptus forest. 

6. Communities of silt-beds. These communities are found in a 
few places on a fine silt, which is nearly impervious to water. So 
far as known the area of greatest development, wdiieh lies some miles 
to the east of Barealdine, appears to be a centre of inland drainage, 
and water may lie on the surface for a considerable time. The species 
is allied to T. irritans^ and forms large masses with stout, excessively 
rigid and pungent leaves. It is locally known as porcupine grass,’' 
and the community as ''porcupine plain.” Apart from a few scattered 
irregular shrubs of Eakea acacioides (needlewood), with its pungent 
terete leaves, and the peculiar diminutive composite JEriochlamys Behrii, 
very little else growls, and the country is almost worthless. 

7. The communities of Triodm MitcJiellii and allied species. Under 
this heading are arranged those communities in which very viscid species 
predominate. They appear to be developed no further west than long. 
145^^ 15' E., roughly a line passing through Burra on the crest of 
the Dividing Range wTSt of Pentland, and Cunnamulla. T. Mitchellii 
is the most important species. 

There are two major trends in the communities. In one of these 
the characteristic habitat is the rocky crests of the hills in the neighbour- 
hood of Springsure, and of those associated with the Great Dividing 
Range. In the nature of the numerous euealypts and ericoid shrubs 
which are usually present, as well as in a few other features, these 
communities should be regarded rather as slightly modified forms of 
the range communities described below. 

In the other ease a true Triodm savannah is formed. Bcattered 
individuals or groups of dwarfed euealypts are always present, but 
discontinuously. The habitat is a slightly elevated tract of loose, usually 
reddish sand. The euealypts are the irregular wdiite to grey-barked 
E, deaihata to the west of St. George, and stunted E, melanopliloia to 
the south of Charleville, in both places accompanied by the characteristic 
AngopJiora yyielmoxylon, while in communities lying between Jericho 
and Barealdine (fig. 33) these are replaced by the bushy-crowuied E. 
setom (nut-wood), a mailee-form of E, exserta, and the wddely tolerant 
E. erythropliloia. Several shrubs occur throughout, including the root- 
parasite Lepto^m'ia sp., Gi'evillea juncifolia, Acacia spp. {A. argentea 
is a handsome plant of the more northern area), OleaHa spp., &c. Many 
of the smaller herbaceous plants occur throughout, and indeed many of 
these are characteristic of loose sandy places in many parts of the State. 
The chief species or genera are Calo/ndHnia spp., Stackhousia viminea, 
Goodenia spp., Brunenia austraZiSy several composites belonging to the 
genera Odotis, Biitidosis, and Craspedia, and numerous grasses, such as 
Famciim effimmiy or a closely allied species, Digitaria Broivnei, D. 
mvmopliilay Cynibopogon spp., Schizachyriimi sp. nov., TJiem eda australis, 
numerous spp. of Anstida-y Eragrostis eriopoda^ Eriachne mucronatay E, 
aristideay Neurackne sp., and a few sedges such as Fimbristylis Neilsonii 
and Bulhostylis iarbata. 

To the west of Pentland, near the upper part of the Great Dividing 
Range, on shallow sand overlying sandstone, is a community mentioned 
and figured by Prescott as a "desert scrub.” It is in many respects 
intermediate betw^een a Triodm savannah and a range community. 
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Triodia sp. aff. T. 3£itchellii is everywhere prominent, usually forming 
large masses. Eucalyptus setosay E. erythropMoiay shrubby E. exserta^ 
stunted E. melmwphloia, and the peculiar Melaleuca iamm'iscina with 
its whitish somewhat papery bark and long slender pendulous branchlets 
Avith minute almost scale-like, closely set leaves are in more or less 
prominence, but the characteristic feature is the frequency of numerous 
species of brilliant-flowered ericoid myrtaeeous and leguminous shrubs 
belonging to such genera as Calytlirix, TJiryptomene, BaeoMa, Bnrfonia, 
and Jacksonia. 


III. Eegional Forests. 

Under this heading are included those forests and related com- 
munities which occupy fairly extensive and continuous areas. There 
are three ell-marked types: (1) Eucalyptus forests and parklands; 
(2) Cypress pine {Callitris glaxica) forest; and (3) Ooline (Cadellia 
pentastylis) forest. 

1. Eucalyptus Forest. The communities dominated by species of 
Eucalyptus have been variously described as pointed out above. Owing 
to the frequently rather sparsely foliaged crown with its vertical leaves, 
the forest floor receives a considerable amount of light, and a rich ground 
vegetation is usually present. In parkland, as here understood, the 
trees are more widely spaced, without as a rule any other alteration in 
the community. The genus is represented in Queensland by about 
120 species. Of these, about 45 are actually known from our area, 
though only about 30 are of any real importance, and some of these 
are restricted to special habitats and have a small range. The discrimina- 
tion of the species is a difficult task. Species, which may be very similar 
as- herbarium specimens, are often verj^ distinct in the field, while 
others are almost indistinguishable in the field in the absence of fruit. 
Besides, some species vary considerably in habit under different con- 
ditions. Shrubby states of E, papuana and E, exserta have already 
been mentioned. Both may occur as large trees, the former particularly 
being often very shapely. 

Popular classification is based largely on the nature of the bark, 
and as this is an obvious character which is often correlated with others, 
it is most useful. Sometimes it affords the readiest means of distinguish- 
ing species otherwise closely related. 

The chief groups based on this character are: — 

(u) The Gums, possessing a smooth bark which is shed yearly 
in thin scales or strips, leaving a very clean, smooth trunk 
and branches. Usually there is some grey, persistent flaky 
or scaly bark at the butt. E. papuana and E, pallidifoUa 
are previously mentioned species belonging to this group. 

(h) The Boxes, with grey or mealy, fibrous, much interlocked, 
persistent bark. In this, as in all groups, the small branch- 
lets are almost invariably smooth, the characteristic bark not 
developing until a later date. E. populifolia is the widest 
spread species of this group. 

(c) The Ironbarks, with a hard, rough, deeply furrowed, dark 
grey or black bark more or less impregnated with a dark red 
Mno C^gum’O* ntelcmaphloia is a previously mentioned 
species of this group. 
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(d) Tke Stringj-barks, possessing a very fibrous, persistent bark. 
True stringy-barks are scarcely represented in this area. 

(e) The Bloodwoods. Typical bloodwoods possess a persistent 
bark, which is somewhat spongy, friable, and more or less 
distinctly tessellated. They are not common in the interior, 
where the term is used for closely related species with a 
distinctly scaly but friable bark on the trunk, but with a 
gum bark on the branches. An allied typ,e is the '^Yellow 
Jack,’^ with a yellowish, very spongy but more or less friable 
and tesselated bark. 

Sometimes the bark of the upper part of the tree may be different 
from that on the greater part of the trunk. Such a tree is said to be 
''half -barked,^' and is described in such terms as "gum-topped box,’’ 
and "gum-topped ironbark.” The line of demarcation may be very 
sharp. Sometimes the shed bark of the upper part may remain as long 
strips hanging from the line of junction. 

A few cases of intermediate type are met with, as in the cAse of 
E, pn'uinasa and E. exserta, where the bark is intermediate in nature 
between the ironbark and the box. 

The seedling leaves of many species are very different in shape, 
venation, and disposition from the mature leaves. Sometimes there is 
a pronounced intermediate stage, usually with very large leaves. ‘When 
damaged by fire or ring-barking, trees sucker freely, and the leaves of 
such suckers are very similar to those of seedlings. The intermediate 
stages are, howevei*, passed through more rapidly. 

Eucalyptus forest in some form or other occupies extensive areas 
in Queensland, and definite E%icalyphis~^vommeiit communities are to 
be found almost throughout the State on a variety of soil types. Many 
of the communities grade into one another, and sharp distinctions are 
not possible. The extreme forms are, however, so well marked that it 
is equally impossible to regard the whole development as a single com- 
munity. It is/not feasible in the present paper to deal with the forest 
areas in detail, and trends only will be indicated. As an initial generali- 
sation it may be stated that ironbarks tend to occupy hilly or stony 
ground with shallow soil. On the crests of ranges and similar places 
yellow jacks replace the ironbarks. Boxes are characteristic of fiattish 
or low-lying ground, while gums are commonly to be found on river 
banks, though a few are restricted to barren rocky hills. 

In describing the communities it is convenient to select a central 
type as it were, point out its prominent features, and then indicate 
how the other communities differ. This is the box-ironbark {E, populi- 
folia — E. melanophloia) community so. common in the so-called "desert 
comitry” to the east of Barcaldine and elsewhere (fig. 34). The soil is 
chiefly sandy, mostly lateritic in nature, but podsolised soils occur in 
places. 

E. populifoUa (poplar box, or box), usually a straight tree 
attaining 40 ft. or more, is a typical box with a grey or mealy bark, a 
rather dense crown obovate in shape, and shining green broadly ovate 
to broadly lanceolate leaves on long very slender petioles. Near the 
li^rdeF of New South Wales some of the smaller branches are gum- 
harked. 
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E. melanopJiloia (silver-leaved ironbark, or called simply ironbark, 
where no other tree of this group is present) has the characteristic 
bark of the group. In this community it is usually a straight or slightly 
crooked tree with a rather broadly oblong somewhat dense crown; the 
leaves are opposite, sessile, rigid, glaucous, and more or less orbicular- 
ovate, and not very different from the juvenile leaves. The young 
growth is strongly pruinose. 

The two species grow either mixed or in separate alternes, and 
both enter into other communities. When alternes occur, the ironbark 
occupies areas of shallower soil. Another species of extensive range 
frequently enters the community. This is E. papuana^ variously known 
as cabbage gum, sugar gum, and pudding gum. When associated with 
box and ironbark, it forms straight, shapely trees with a fairly compact 
crown with more or less pendulous branchlets and narrow undulate 
varnished sap.-green or rarely glaucous-green leaves. The species has a 
typical pure W’'hite gum bark, sometimes with a little persistent grey 
scaly bark at the base, but this is of very irregular development. The 
leaves are relished by cattle. Other smaller trees and shrubs frequently 
enter the community, but a definite undergrowth is not formed. Among 
the important species are EreynopMla Mitchellii (buddah or sandal- 
wood), Petcdo'Stigma quadrilooulare (quinine) with its short, dark grey, 
rough-barked trunk and a broad very dense crown; Bursaria incana 
(prickly pine), usually a narrow small tree mox’e or less spiny; AlMzzia 
iasaUica (dead finish), usually shrubby, though sometimes assuming 
tree size; Gapparis MiicheUii (bumbil), a small tree with a rather large 
bushy crown; Pittosporum pliillyraeoides (cattle bush), a slender pale- 
green tree or tall shrub with a smooth light grey bark and an excellent 
stock food; Sterculia diversifoUa (kurrajong), a shapely deciduous tree 
and another excellent fodder plant; and several species of Acacia. 
Carissa lanceolata (currant bush) forms large prickly bushes; Parsonsia 
lanaeolata, Pandorea pandoraiia, and the prickly Gapparis IcmantJm are 
characteristic lianas. Loranthus spp. parasitises some of the trees, and 
in places the leafless and rootless parasitic Gassytha fiUformis covers some 
of the larger plants with a maze of yellowish filiform stems. The orchid 
Gymiidmm canalicxdaium is an epiphyte in parts. 

The forest floor is dominated by grasses. Chief among these are: 
Chrysopogon pallidus, Bothriochloa Ewartiana (desert mitchell, forest 
mitchell, desert blue grass), B. decipiens (chiefly the luxuriant var. 
clonciirrensis) , Themeda australis (kangaroo grass), Sorghum 
plumosum, Gymhopogon spp., Panicwm spp., Digitaria spp., 
Aristida spp. (very common), Enneapogon spp., Eragrostis spp., and 
Triodia pungens. Other plants which are widely spread are : EfoMum 
cygnorum (crow foot), Waltheria americana, Ahuiilm otaearpumf 
Jpomoea spp., Evolvidus olsinoides, Trichinium alopecuroideum, Bassia 
convexxila (a slender form), B. BircJdi (galvanised burr), Trickodesma 
zeylammmf Goodenia spp., various legumes such as species of Zomm, 
Glycine, Grotolaria, Tepkrosia, Swainsona, and Indigofera, such com- 
posites as GadMis spp., Brachycome spp., Helichrysum spp., Ixiolaena 
tomentosa, Craspedia umflora, and Senecio sp., and a few sedges, of 
which Gy perm fulvus, C. amicus, FimbrisiyVk Neilsonii, F, dicJwtoma 
and allied forms on the drier ground, and Gyperus cmcinnus, and C, iria 
on the damper ground are most important. 
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To tke south the ironuark tends to drop out of the community, 
tending to form separate communities on stony ground with Eriachne 
prominent. Two small trees, not common in the centre, become 
important. Geijey^a parviflora (wilga) usually forms a handsome plant 
with a dense broad somewhat weeping crown of narrow pendulous pale 
somewhat olive-green leaves. There are two races, one of which is freely 
eaten by stock, and the other ignored. They are apparently inseparable 
morphologically. ErenwpMla MitcJielUi (buddah, sandalwood, false 
sandalwood) is a smaller single-stemmed shrub with a punded dense 
dark dull green crown. It also is eaten by stock, at least in some places. 
IleUrodendron oleifolium (boonery or rosewood), myall {Acacia 
pendula), and whitewood {Aialaya liemiglauca) occur in places where 
the soil becomes somewhat clayey. Triodia is absent, or is represented 
in places by T. Mitchellii. Angophora melanaxylon (apple) is common 
in places. The genera Siipa and Dantlionia become prominent, and 
NenmcJine MitcJielliana (mulga mitchell) and Aniphihrormis sp. nov. 
are often important, particularly where mulga {Acacia aneura) enters 
the community, Paspalidhm spp. are also important, and the distinc- 
tive Sida pedunculata^ may be prominent. 

To the north E. populifolia is replaced by the closely similar 
E. Bro^vm% which differs chiefly in the narrower adult leaves and 
differently shaped juvenile leaves. E, melanophloia frequently tends to 
be restricted to the rather stony hillsides, its place in the community 
being taken by a narrow-leaved species, of which E, racemosa is most 
widely spread. In the neighbourhood of Prairie the smaller, more 
glaucous E. Whitei is important. These ironbarks often occur pure, and 
E, racemosa frequently attains considerable size. Usually it is a well- 
formed tree with a fairly large crown of narrow pendulous leaves. Other 
plants are the trees Grevillea glauca (nut-wood), G, parallela (silky oak), 
.Melaleuca spp., an occasional Terminalia, the shrub Astrotricha 
pterocarpa, the peculiar fern Gleichenia microphylla, the sedge 
Finihristylis cymosa, and such grasses (chiefly annuals) as Bottboellia 
formosa^ Schizachyrium spp., Elyoniirus citreus, Thaumastochloa 
piibescens^ Ecfrosia leporina, Brachiaria holosericea, and Arundinella 
setosa. Bothrioohloa pertusa is known from the far north-east corner, 
and Anstida liygrometrica occurs along the northern edge. Both these 
species are very characteristic of the communities further north. 

Two other euealypts are prominent in the central and northern 
ax'eas. These are the bloodwood E, erytJiropklo^ia and the yellow jack 
E, similis. They tend to form separate communities on areas of loose 
reddish sand. The bloodwood tends to form an open parkland, and its 
association with Triodia Mitchellii has already been described. Some- 
times. however, the ground . vegetation is that characteristic of the 
yellow-jack community. The yellow jack usually forms fairly large 
spreading trees, fairly close together, and between them is a dense 
growth of typical loose-sand grasses — Aristida spp. Perotis rara, Trira- 
phis mollis, Enneapogon sp., and others. Particularly in the central 
parts Aristida sciuroides is very prominent. Sometimes exceeding 6 feet 
and rarely shorter than 5 feet, the species forms close tufts of slightly 
branched, erect slender cnlms with long, narrow, gracefully inclined or 
w^eeping inflorescences. 

* pedimmlata. A, Cumi., not of Domin. 
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Associated witli the steeply undulating country of the Drummond 
Eange, and also further north and south, is a parkland of a narrow- 
leaved ironbark {Eucalyptus racemosa, at least in part) with E. erythro- 
pliloia and E. melanopMoia in varying proportions. The grasses appear 
to be chiefly kangaroo grass (Tkemeda australis) and, black spear 
(Heteropogon contortus). 

In the hilly country near Springsure and the Carnarvon Eange 
the handsome but poisonous Macrozamia Moorei (zamia) is frequent. 

’ 2. Cypress Pine Forest. — The chief species is CalUtris glatica-y which 

ideally is a handsome, conical, more or less glaucous tree, sometimes of 
considerable size, sometimes small. Frequently it is more or less broken. 
The community varies from forest to parkland, and almost invariably 
is developed on loose, pale-coloured sand. Transitions to Eucalyptus 
forest (box-ironbark) are common. TrirapJiis mollis^ Perotis rara, Nico- 
tiana spp. (wild tobacco), Abutilon spp., Sida spp., are common plants, 
l»ut sometimes the vegetation is much richer with spp*, Eigitaria 

spp., Panictm or an allied sp., Sorghum plumosiini, Finibrisfylis 

Neilsanii, Bulhostylis harbata, Clemaiis micropJiylla; and others. 

3. Ooline Forest. — Ooline (Cadellia pentastylis) sometimes at least 
forms a close forest of fairly tall trees, which in appearance is not unlike 
rainforest. Lianas and epiphytes, except algae, lichens, and mosses, are, 
however, absent. The dominant and sometimes the only tall tree is the 
ooline itself, with a dense crown of deep-green leaves. A tall acacia 
(A. aneura) is sometimes present as isolated trees, sometimes forming 
alternes; Eucalyptus pillagaensis, a slender gum-topped box, is occasional, 
as also are other species. There is a distinct second story, in which 
Acalypha nemorwu is most prominent as a dense shrub’ of 4-5 feet, with 
small leaves, dark green above paler below. With it is associated a large, 
massively shrubby, strongly glaucous species of Rhagodia, the shrubby 
Notelaea punctata^ the shrubby grasses Stipa ramossissima (up to 5 feet), 
Eragrostis megalosperma, and ‘‘Pamoum’' uncimdatum^ (2-3 feet). 
Other plants include species of Olearia, Sida, Abutilon, Nyssanihes, and 
Dodonaea, the fern GheilantJies, Paspalidium, Stipa, Eragrostis lepto- 
stachya, and other spp., the peculiar diffuse CalyptocMoa gracilUma with 
cleistogamous spikelets hidden in the base of the leaf -sheaths, Ghloris 
unispicea, Gyperus gracilis, and Gar ex inversa (a form or very closely 
allied species). 

This is a most interesting community with a curious assemblage of 
species. In many ways, both in aspect and composition, it recalls certain 
coastal communities. The community is known to me only from the 
development on a low ridge (altitude, 1,600 feet approximately) about 
20 miles west of Mitchell on a greyish, gravelly silt loam. On removal 
of the forest large tussocks of Aristida ramosa var. and small ones of 
A. caput-medusae, together with a rather small, densely tufted 
Paspalidium and other plants, take possession. 

Other communities are said to occur in similar circumstances to 
the south of Morven. 


* TMs is not a true Fmdmm, but its true genus is still uncertain. 
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According to Jensen^^ ooline occurs associated with, other species in 
brigalow scrub to the east of our area. 


lY. Scrubs. 

Scrubs are widespread in Western Queensland, and while in many 
parts they possess a varied composition, over most of our area they 
consist of nearly pure stands of some species of Acacia^ with or without 
a definite ground vegetation. The scrubs may be of large extent or they 
may occur scattered through forest and grassland, sometimes along 
watercourses. In such cases their boundaries are often sharply marked. 
Frequently a nearly complete canopy is produced; at other times the 
individuals are more scattered. To the eastw^ard some of the scrubs 
attain forest size. 

The genus Acacia is represented in Queensland by well over 120 
species, the great majority of which possess no true leaves except in the 
seedling stage. The functions of the leaves are carried out by phyllodes 
— ^tlie enlarged, usually flattened, often broad petiole — which vary con- 
siderably in size, shape, and nervatiire in different species, but is by no 
means constant on the same plant. The flowers are small, usually yellow 
or cream, and borne in variously arranged heads or spikes. 

As in the ease of 'Eucalyptus , classification is most difficult, but 
presents greater problems than in that genus. The chief characters 
relied upon are the presence or absence of leaves, the capitate or spieate 
nature of the inflorescence, the shape and nervature of the phyllodes, 
and the characters of pod, seed, and funicle. Owing to the very erratic 
nature of the flowering period of most species, flowers and particularly 
pods of many forms are rarely met with, and even yet the taxonomic 
status of some widely spread forms is quite uncertain. 

The differences in habit are enormous, some species being low under- 
shrubs, others being tall trees, while many types of branching occur. 
Some species are viscid. The hark varies considerably, but in a few 
species only is it sufficiently characteristic to he of practical importance. 

Several forms have received popular names frequently of aboriginal 
origin, and while some are of local importance only, in many eases these 
names are most useful in community-description. 

The most important scrub-forming species are’Gidgea, Lancewood, 
Mulga and Bendee, Minaritchie, and Brigalow. 

Gidgea (A. Gamhagei) has been described previously. Indeed, 
it IS difficult to treat of most communities without mentioning 
^ ^ trees and shrubs in Western Queensland the gidgea enjoys 
range^ of habitats. Though generally distinctive enough in 
the field, it occasionally approaches boree (A, homalophylla) in appear- 
ance, while in the herbarium the two species are scarcely separable, and 
for a very long time were treated as one in scientific literature. 

basin of the Georgina Eiver, in its middle part, gidgea is the 
name qt the somewhat similar but usually more gnarled A. Georginas. 
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Laneewood is tlie name applied to a group of species of similar 
growth form and habitat requirements, and of which A, Shirleyi appears 
to be the most common. Others have not yet been identified. The dull- 
coloured crown of numerous rather pendulous long narrow phyllodes is 
borne on a fairly straight trunk, sometimes tall, with a grey fissured but 
somewhat flaky bark and numerous inclined rather straight branches. 

Mulga and Bendee at present appear to represent different states 
of the very variable species, A. ane'ivra. Typical mulga possesses a 
trunk, sometimes very short, with a compact slightly fissured or nearly 
smooth bark. The main branches are fairly numerous, are oblique, and 
the secondary and other branches tend to be horizontal, so that the 
glaucous phyllodes appear to be arranged in tiers. The phyllodes are 
very variable in size and shape. Several types are recognised depending 
on size of plant dwarf mulga’’ and ‘"tree mulga”), shape of phyllode 
(^^narrow-leaved mulga,” “broad-leaved mulga,” &c.), and palatability 
to stock. Some forms are readily and even greedily eaten, others are 
avoided when possible. “Red mulga” is A, cyperophylla below. 

Bendee is used in two senses/ It is mostly used to designate a tall 
form usually with an irregularly furrowed trunk, and less 
strongly glaucous crown. This form is frequent in the south-east in the 
Eucalyptus forest oh stony ground, either as scrubs or perhaps more 
frequently as scattered trees.' In many places the names mulga and 
bendee appear to be used indiscriminately. 

In the more arid districts, however, “bendee” appears to designate 
a stunted^ trunkless form, also growing on barren ridges, often with no 
other vegetation whatsoever. This, however, appears to be a distinct 
though undetermined species. 

A. Irachystackya is also called mulga. 

Minaritchie is the name applied to at least two species with a 
characteristic curly-flaky bark, grey on the outside, pinkish within. One 
of these is A. cyperophylla with characteristic long sub-terete phyllodes 
arranged in a graceful bushy crown. More particularly in South 
Australia it is also known as “red mulga,” and is considered an excellent 
stock feed. The other is an undetermined and possibly undescribed 
species with entirely different botanical characters. 

Brigalow (A. harpqphylla) is a small or large tree with a hard dark- 
grey or black furrowed bark, and a very dense rounded glaucous crown 
of rather large strongly falcate phyllodes. It suckers freely from the 
roots, and almost invariably occurs in scrub’s. Like other species of 
Acacia it is parasitised by Loranthus Quandang, often very freely. 

Gidgea Scrubs (figs. 10, 11, 17). — These occasionally occur in Euca- 
lyptus forest, and on claypans, and are frequently scattered over the. 
less arid parts of the gravelly downs. In the more arid regions they are 
to be found in places as fringing scrubs along the channels (fig. 11). 
Big developments of scrub, sometimes rather open, occur on and between 
the Desert Sandstone hills and tablelands. Gradations between scrub 
.and grassland are common. The characteristic associated plants of 
typical scrub are Ghenopodiaceae {Bassia longicuspis, R, tricuspis, B. 
.divarimiaj B. ecKnopsila^ B. lamouspis, the peculiar foetid Chsnopb 
dmm rhadinostachynMy and other species of that genus, the shrubby 
Kochia Georgei and occasionally other spp., Atripleso spp.), Tetragmm 
expama (wild spinach), large-flowered spp. of Aiui^n such 4- 
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Mitchellii and A, calUphyllum, Trichinium noiUe with its large mauve- 
grey infioreseeneej and a few other spp., and other plants. Near the 
Wilson River the Bassia population is very varied, and though B. Imigi- 
cuspi$ and B. tricuspis are absent, B. iniricaia, R. pwtenticiispis, and B. 
decurrens are common. In some places Sarcostomma australe, occurring 
as a climber is prominent. 

On destroying gidgea a rich herbaceous vegetation usually results, 
with an abundance of grasses, but according to some reports this is not 
permanent. In Mitchell grass country, however, the mitehell grass may 
take possession. 

The details of the communities of Acadia Georgijms are scarcely 
kno-wn. The soil in the area studied is a light browii silt loam. Eremo- 
phila maculata (fuchsia), Cassia spp., Atriplex spp., Ehretia salicina, 
and certain widespread annuals are known, but at the time of my only 
visit the country was badly drought-stricken and very little ground 
vegetation was recognisable. Possibly several of the plants recorded by 
Bailey^ for the Georgina River find their home with the gidgea. For a 
very long time this community has had a bad reputation of being very 
deadly to cud-chewing animals at certain times of the year. A hypo- 
thetical explanation of this long-known mysterious poison was put 
forward by Finnemore^^ in which it is claimed that the pods contain a 
substance which in association with fuchsia liberates prussic acid from 
the latter. As a matter of fact, a saponin or closely related substance is 
present in the young leaves and pods of the gidgea but is absent from 
the old leaves, and this may be the actual cause of the deaths. Field 
observations seem to suppoi’t this view, but the subject cannot be 
discussed here. 

The Laiicewood Scrubs. — These are found chiefly on the more rugged 
slopes or tablelands of sandstone connected with the Great Divide and 
in similar situations elsewhere, such as Mount Walker near Hughenden, 
to the south-west of Winton, west of Bromanga, and to the east of Eulo. 
The forest-floor is often littered with fallen branches, and there is very 
little ground vegetation. In the more western areas the lancewood seems 
to be a local replacement of gidgea, and w^hat vegetation there is consists 
of scattered individuals of species characteristic of gidgea scrub, Eremo- 
pliila sp. aff. E. Latrohei is frequently present as a handsome shrub of 
4-5 feet. In the eastern development scattered plants of the suffrutescent 
grass Cleistochloa subpincea may occur as plants of 1-li feet. 

Mulga Scrubs (figs. 18-20).— Mulga scrub in some form or other 
is found over extensive areas in Western Queensland. It forms a most 
valuable reserve fodder in times of drought. If the plant is not cut dovm 
entirely, but pruned so that a leading branch is left, it readily recovers, 
and an almost constant supply is assured. Complete lopping, however, 
destroys the plant, and in areas where this has been done a large part 
of the vegetation has been destroyed, and soil drift has become locally 
serious. Figs. 19 and 20 illustrate the diiferences. Generally speaking 
the plante decrease in size westward. In the east mulga scrub grades 
almost imperceptibly into Eucalyptus forest. In the south-west open 
or partly open patches often occur. Whether these are natural or have 
been induced is difficult to say. It seems likely that some at least are 
induced. Clapyans also occur. 

Apart from the communities of the spinifex sand-plains and the 
SMd-hills in which mulga is important and which are discussed else- 
where, there are three distinct habitats for mulga scrubs. The first is 
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the reddish fine sandy soil mentioned above, with extensions further 
east. The second is reddish ‘‘iron-shot loam^’ (silty clay with fine 
gravel) of apparently lateritie origin, as for example between Qnilpie 
and Windorah, The third is the desert sandstone hills and the more 
or less broken country between which often is intermediate in character 
between the hills and the second type. With the exception of the actual 
hills these three types are frequently referred to as “red country.’’ 

In the neighbourhood of Charleville, for instance, box {Eucalyptus 
popuUfolia) j ironbark {E. melanopliloia) , and ironwood {Acacia exceha) 
occur in the community as scattered plants, but further west they are 
replaced by various Myoporaceae belonging to the genera Myoporum 
(31, deserti, the ellangowan, a powerful poison) and EremapMla, of 
which E, Lafrdbe% E. Dalyana, E. Freelingiiy and E, Gilesii are thej 
chief. The bloodwood (E. pyrophora) , beefwood (Grevillea striata) , and 
kurrajong (Sterculm diversifolia) are scattered through the communities. 
Altemes with gidgea are common in places, while on some of the low 
stony ridges the mulga is replaced by the low bendee. Eucalyptus 
Thozetiaua (mountain yapunyah) occurs on many of the ridges. Other 
rather similar low ridges carry only a few shrubs of the rigid Acacia 
tetragonophijlla (dead finish). 

The ground vegetation is varied and sometimes, chiefly in the more 
open places, rather dense. Characteristic species are the various so-called 
“mulga grasses” {Aristida arenaria, A, antJwxautlioides, A. latifolia)y 
mulga mitchell (Neurachne Mitchellii) , AmpMpogon sp. nov., CMoris 
pectinata^ Eragrostis eriopoda^ E, Kennedyae, Tripogoyi loliiformis^ 
Fimlristylis sp. aff. F. dichotoma (the two latter known as “eight-day 
grass” or “five-minute grass” on account of their rapid response to rain), 
Sida platy calyx (“noodle” or “lifesaver,” another excellent fodder 
which responds very rapidly to rain), S. pediinculaia, Atriplex spp., 
numerous spp. of Bassia, of which B. paradoxa^ B. uniflora, B. 
Gornishiaua. B. paralleliciispis, and B. convexula are specially character- 
istic, occasional plants of Kockia Ge&rgei, K. iriptera, and Calotis sp., 
Evolvulus aMnoides, and Velleia comiata. 

In the more open parts of the community, crab-holes sometimes 
occur lined by -Aristida anthoxantKoidsSy Eragrostis xerophUa^ 
.Emieapogon spp., and a Bassia or so. 

[Note. — According to McTaggart-^ Centotheca lappacea is a 
prominent member of the Queensland mulga scrubs. It is, however, 
restricted to the rain forests of the north-east coast.] 

]\Iinaritchie Scrubs. — These occur almost entirely fringing the 
gullies in the more arid parts. A. cyperopliylla appears to be ^most 
restricted to the area between Cooper’s Creek and the Diamantina Eiver. 
It occurs in the upper part of the gullies, and on the flatter ground tends 
to be replaced by gidgea. Ground vegetation, if any^ is scanty. 

Another minaritchie occurs either as scrubs or associated with 
gidgea and mulga on sandstone hills in the arid parts. 

Brigalow Scrubs. — ^Brigalow scrubs cover or used to cover very large 
areas in Queensland. Their greatest development lies outside our 
present limits, so that a full treatment must be reserved until later. 
For the present they will be discussed rather in their relation to the 
other communities than as to their detailed composition. 
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A well-developed scrub is very dense and occupies a very heayy^ 
very dark grey o-r black soil. They may occur scattered in grassland or 
in Eucalyptus forest, or may be very extensive. According to Jensen^^ 
the soil occupied contains a high percentage of sodium carbonate. 
GasuariiKi lepidopMoia (belar or belah), Geijera parviflora (wilga), 
Eremophil^h MitcheUii (budda), and other shrubs and small trees are 
frequent in places. Until comparatively recently these scrubs were 
heavily infested with prickly-pear (Opuntia ineryrds). 

y. Fringing Forests. 

Along all the larger watercourses in the grasslands are to be seen 
communities dominated by trees with which are associated a few smaller 
plants which are rarely, if ever, found elsewhere. These fringing 
forests may be very narrow, or may extend some little distance into the 
grassland, and more or less gradually merging into it. In forest, the 
rivers are lined wdth a few species which do not enter into the general 
make-up of the community^ thus forming a type of fringing forest. And, 
thirdly, there is another kind which is developed along some of the 
larger northern rivers with a wide sandy fossil flood plain. In the far 
south-west fringing forest is intimately associated with and forms part 
of the channel country. ' 

In forest, the characteristic trees lining the rivers are Eucalyptus 
camaldulensis (more generally known as E. rostrata, and in Queensland 
popularly called river gum,” though other names are used) and 
Melaleuca saligna (tea-tree or paper-bark) . The latter occurs chiefly in 
the north, and is a tall tree with a thick whitish many-layered papery 
bark, and a dense, rather glaucous crown with long slender branchlets and 
narrow, pendulous leaves hanging in graceful festoons. The gum is a large 
tree of varied habit, sometimes straight, sometimes irregular, with a 
whitish or pale grey bark and rather green lanceolate leaves. The forests 
of the fossil alluvial plains usually have, in addition to the above, several 
other trees. In the neighbourhood of Hughenden, for example, there 
occur also E, oooldbaTi, E. pyropliora, E. papuana (as a very handsome 
tree), BauMnia Carrmii (bauhinia). Acacia salicinUj A. Seutis, Oweniia 
addulUj Atalaya hemiglaiocaf EremopMla MitcheUii. Eremophila tig- 
mmifiora^ the two rounded spiny spreading shrubs Canssa lamceolata 
and Capparis nummularia (Flinders rose, elsewhere called split-heart),, 
the climbing cucurbitaceous Melothna argentea, the handsome parasitic 
Loranthus Miqueliij L. Exocarpi, a few herbage” plants such as Portu- 
laca spp, (pigweed), Ahutilon spp., Sida spp., Malvastrum spicatum, 
Bassia anisacanihoides, Psoralea patens, Galotis spp., and numerous 
grasses, including Chrysopogon pallidus, Bothriochloa Ewartiana, B, 
decipiens var. cloncurrensis, Dichanthium annulatum, Themeda 
menacea, BracMaria Gilesii, B, 'Windersii, Digitaria ctenautha, Chloris 
peatinata, C. auncularis var. queenslandiae, and more or less frequent 
spp. of Aristida and Enneapogon. 

Minor variations occur elsewhere, but they rarely alter the general 
character of the type. 

The typical fringing forest of the “downs” is of very different 
character (figs. 14, 37, 39). The characteristic tree is Eticalypius 
eoolahah (coolibah, eoolibar, coolabah), a “gum-topped box” of irregular 
habit with the lower bapk dark grey and somewhat rugged, and the 
light grey upper bark varying in the extent of its development. Small 
wMch are frequency a^ciated are the green bushy-crowned 
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Sremophila 'bignomifiora (river angee or emu-busli) and tlie somewliat 
glaneons willowy Acacia salacina (the ‘‘bellalie’’ of the Cooper country) ^ 
and BauMnia occurs in places. 

A fairly definite herbaceous vegetation is associated. At the edge 
of pools a zone of Gyperus dactylotes, the rather shrubby cane-grass 
Leptochloa digiiaia, and sometimes also C. exaliatus is usual. On the 
bank a dense growth of Gyperus victonensis and Paspalidhim jtiBiflorum 
is most characteristic, and G. hifax and Panicum Whitei are often asso- 
ciated. In damp places generally, but chiefly where the Gyperus is 
absent, or less dense, Eragrostis japmiica^ Dichanthium annulatum^ 
Eleocliaris pallens, Alternanthera nodiflora^ Morgania glabra, Mentha 
australis, and Minuria integerrima occur. 

Towards the southern border in the fringing for^ts of the Warrego, 
Paroo, Bulloo, and Wilson Pivers a characteristic tree accompanies the 
coolibah. This is the yapunyah {Eucalyptus ochrophloia) , a much 
narrower and greener tree than the coolibah and usually more regular. 
The upper bark is somewhat reddish in colour. 

The yapunyah extends further away from the channels than does 
the coolibah, so that there is often a broad intermediate zone in which 
Mitchell grass and chenopods may be frequent. 

Near Dirranbandi there is a modification of the fringing forest in 
that a broad belt of coolibah parkland is formed in which Mitchell grass 
is prominent and is sometimes dominant. In other places, a salt-bush 
community is associated. 


VI. Communities op the Channel Country. 

Channel country is most strongly developed along the lower courses ^ 
of the Bulloo, Wilson, Cooper, Diamantina, and Mulligan (including 
Eyre^s Creek). A fringing forest is present along the deeper 
channels, but it is in the more or less open country between that the 
characteristic communities are developed. ' These communities are almost 
entirely herbaceous, and often entirely annual. Their existence depends, 
not to any marked degree on local rainfall, but on the extent of the 
periodical floods. After big floods the vegetation is, most lurariant, 
and forms a fine fattening pasture. The floristic detail is imperfectly 
known. The tall, handsome-flowered Lavatera plebeia (hollyhock) is 
frequent near the coolibahs in some places. Two grasses are charac- 
teristic and are highly esteemed. These are the so-called ‘^soghum,^’ 
EcMnochlaa Turneriana, an erect, succulent annual of several feet and 
a heavy producer of grain, and the “pepper grass, Panicum Whitei. 
This is not so tall. The herbage is particularly rich, the more outstand- 
ing plants being Trigamlla suavissima (clover), Blennadm cmescens 
(heliotrope), B. nasturiioides and other spp., Lepidium rotundum and 
spp., Graspedia chrysantha (yellow top), Heliptenim spp., Senedo 
Gregorii, Galocephalm sp., Gnephods eriocarpa, Goodenia spp., various 
Scrophulariaceae, Marsiha Brummondii (nardoo) , and occasional plants 
of Bassia spp. and Atriplex spp. (fig. 38). 

In many places communities of Gyperus victmnensis occur, and in 
the wetter places lignum swamps (fig. 39) and cane-grass swamps are 
developed. (See below under ‘ ‘ Miscellaneous Communities ’ ^) . Claypans 
are well developed in places, and rarely chenopod communities occur. ‘ 
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VII. Communities Dominated by Chen opodi ace ae. 

The family CJienopodiacem is strongly represented in Queensland 
in species and individuals. A few species are widely spread, including 
some on the sea-coast, but the majority are characteristic of the drier 
parts of the interior. Some species have already been mentioned when 
describing other communities. Here it is proposed to deal with the 
several coimnunities in which ehenopods are not only dominant, but in 
w^hich other plants are relatively rare or even absent. 

Several species are long-lived, compact shrubs, many are annual 
or short-lived plants, usually bushy in habit. Several of the latter enter 
into the formation of communities which are the degradation products 
of heavily over-grazed country. As such they are actually induced 
communities, but for the sake of continuity and clarity it is better to 
describe them here and then refer back to them later. Others are 
definitely of a serai or quasi-climax nature, and they also will be 
discussed in this connection elsewhere. 

Communities of Shrubby Species (Shrub Steppe). — ^Within this 
group come the salt-bush steppe and blue-bush steppe of South Australia. 
These communities appear to be of minor importance in Queensland. 
Two areas of Kachia steppe occur some distance to the north of Birds- 
ville on a heavy ^'ey soil derived from a Tertiary limestone. The sole 
perennial vegetation consists of the dense dull greyish shrub Kooliia 
plmifolm. When examined the only other vegetation consisted of a 
fairly close covering of Enneapagon sp. on small patches of fine drift 
Sand. 

Small communities of a somewhat similar nature {K. Georgei and 
other spp.) have been observed on stony ground comparable with gravelly 
downs near Thargomindah, and another on red soil near Eromanga, sb 
that it is possible that small patches of like nature may be scattered 
about in the drier regions. 

Two types of Atriplex communities (saltbush) are to be found. Old 
Man Saltbush (A. nummularia) dominates communities chiefly of 
limited extent which occur along the Georgina River and Byre’s Creek, 
some of the tributaries of the lower Diamantina and of Cooper’s Creek, 
and also the lower Bulloo (Bailey -). There is an apparently isolated 
developmpt associated partly with eoolibah {EttcalypUis caalaiaJi) and 
partly with box (E. populifoUa) to the south-east of Dirranbandi. 
Probably, however, similar communities occur elsewhere near the New 
South Wales border. Old man saltbush forms large, dense, silvery- 
glaucous shrubs which can attain 8 feet or more in height, but they are 
usually kept very much smaller by grazing, as the leaves and young 
shoots are very palatable to stock. 

In all cases so far observed this type of community is developed 
either near or on flooded ground. Herbaceous plants are usually^ those 
of such areas, in the far west often those of claypans. 

The communities of Atriplex vesicaria of South Australia have 
been described in great detail by Osborne, Wood, and Paltridge (^^’ 

^^). Such conmunities are rare in Queensland. The best develop- 
ment so far seen is on Narine Station, to the south-east of Dirranbandi, 
where the complete dominance of the saltbush is due at least in part to 
the removal (by horses) of MiteheU grass which had at one time been 
associated. Saltbush, at least in this locality, appears not to be relished 
by horses. The soil is a grey clay silt common in the district. A few 
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trees of box {Eucalyptiis popuUfolia) , leopardwood {FlMersia macu- 
losa), and sandalwood {EremopMla Mitchellii) oceur^ while herbaceous 
plants are those common in degraded Mitchell grass pasture, of which 
Sida virgata^ Malvastnim spicatum, and annual species of Atnplex and 
Bassia are prominent. 

On Narine and Noondoo both species of Airiplex mix in places, and 
Bhagodia spinescens is frequently associated. This mixed commimity 
is developed in association with either box or coolibah. In the far 
south-west of the State A, vesicaria occurs within the limits of the 
gravelly downs. A fairly well-marked development occurs on the eastern 
slope of the Grey Eange rvest of Thargomindah on reddish brown to 
yellowish brown gravelly fine sandy loam (fig. 35). Various species 
of ,Bassiay with occasional trees or patches of gidgea and EremopMla 
Balyana, are associated. 

In several places traces of similar communities occur, as for instance 
to the west of Eromanga. Scattered plants sometimes form a kind of 
fringing community beside some of the gullies in the Stony Desert, 
usually in association with a few shrubs of EremopMla or Cassia'. 

Ghenopodiimi auricomum (blue bush) and 0. nitrariaceimv are 
rather tall shrubs which sometimes form definite communities under 
somewhat swampy conditions. The former species is usually associated 
with bull mitehell grass, but not always. It is widespread. The latter 
sj)ecies has so far only been observed in the very arid regions. 

Gommunities of Annual Species (Herb Steppe). — Although the 
individuals of these short-lived communities have no permanence in 
themselves, yet the actual communities are, on the whole, well defined, 
and may pei’sist for many years. Many are, however, quite unstable. 
The numerous species which go to form these communities belong 
particularly to the genera Salscda, Airiplex, Bassia, EocMa, and Threl- 
keldia. Many species regularly form the ground communities of gidgea 
scrub, and several enter the composition of grasslands. These have been 
mentioned above. The communities here described are, with one 
exception, developed on treeless country. 

Salsola Communities. — Salsola Kali is a very widespread poly- 
morphic species, of which the Australian forms have sometimes been 
considered as distinct under the name of S, australis. In Queensland 
the species extends from the east coast to the Simpson Desert. Two 
varieties have been noted from the interior, of which var. strohUifera is 
most characteristic. The species is fairly generally known as roly-poly, 
and the var. strolilifera is frequently called buck-bush. The latter is a 
characteristic coloniser of the sand-hills, and will be considered later in 
this respect, though it also occurs in other places. 

'^he species in all its forms is a more or less rounded bush, 
more or less prickly except when young, which at maturity breaks off 
at the ground-level and is bowled over the ground by the wind, scattering 
seeds as it does so, until it is finally brought to rest by a fence or bore 
drain. In this stage it is a great pest, but when young it is readily 
eaten by stock. 

Eoly-poly is present in grassland almost everywhere, and at times 
assumes physiognomic dominance. Sometimes it forms pure or nearly 
pure communities on stock-routes, and possibly because of this the domin- 
ance or apparent dominance on grassland has been interpreted as due 
to over-grazing. While this may be true in some cases, it is quite certain 

R.S. — G 
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that in many, possibly the majority, of instances this dominance is an 
example of ^‘seasonal dominance.’’ Gregory 20 notes that on the Peak 
Downs (near Capella) Salsola was very abundant long before the 
country w^as stocked. 

Species of Ah^lpUx and Bassia may form pure stands or they may 
mix with one another and with Threlkeldia proceriflora to form certain 
distinctive communities. The species of Atriplex concerned form low 
rounded or spreading bushes of whitish aspect with flat, more or less 
mealy leaves. Bas^ia is by far the largest genus, and is represented by 
.about thirty species in our area. A few are true perennials and dis- 
tinctly shrubby. The majority are facultative perennials. Usually 
annuals, they can perennate under favourable conditions, though they 
probably are only relatively short-lived. They are nearly all dense, low 
bushes, branching freely close to the ground. In many the branches are 
rather .short or intricate ; in others they are often longer and divaricate. 
In the former case more or less roimded bnshes are usually produced; 
in the latter the plants are usually less compact. The leaves are fleshy 
and in most species very narrow or terete, green to sub-glaucous, but 
very frequently the whole plant is more or less covered with a hoary or 
white tomentum. The fruits are sessile and axillary, and usually soli- 
tary, furnished with two or more usually rigid spines, which may be 
quite short or, in B. longicxispis, may attain 1-| inches. In some the 
fruits fall at maturity; in others they remain firmly attached, and 
distribution depends on the breaking up of the plant. In most cases the 
species furnish good forage at least when young. Some become somewhat 
\YOody when old, and long-spined forms are avoided as much as possible. 

Threlkeldia proceriflora resembles in general habit some of the 
smaller species of Basda, 

The Communities.— A widespread community consists of a mixture 
-of Atriplex Mxhell'erL (annq^'-sait-bush), Bassia miisacantlioides, B, 
ecMnopsila (red burrf, “anff Threlkeldia proceriflora. The community 
is invariably developed on a heavy soil, and appears in some places to 
be a climax community. In such cases it is usually associated to some 
extent with gidgea. In other eases it is certainly an induced community, 
resulting from the degradation of Mitchell grass grass-land by over- 
grazing. These eases have been discussed by Francis,^® and will be 
further considered below. 

The proportion of the species in the community varies considerably, 
and one or more may be missing. Owing to the relative unpalatahility 
of the saltbush there is a tendency for it to dominate the situation, and in 
places it occurs as a pure stand. Towards Dirranbandi there is a marked 
tendency for it to be replaced by A. leptocarpa. 

To the far south-west this community is represented by others 
(fig. 11), of which the characteristic species are Bassia sp. aff. B. 
Mvmiccda^ Atriplex spongiosa, and A, condupUccDia. This type of 
community is widely distributed over the gravelly downs with many 
variations. Several species of Bassia are usually present, including 
those of the former community. Near the Cooper B. Irachyptera is 
prominent, and in the north of the gravelly downs area B. lanicuspis 
frequently dominates. 

Bassia Birdkii, commonly known as galvanised burr, though also as 
burr and Woolerina burr, has a strong tendency to form eom- 
on sandy soil. In most cases these are the result of heavy 
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overgrazing. The burr acts as a coloniser soibbinder and seed bed, and 
its character has been briefly discussed in a previous paper.® 

Other species assume physiognomic dominance at times. Basma 
quinquecuspis (roly-poly or prickly bush), B, 'biconis (goat-head), and 
others form communities in gra^land, usually induced. 

Samphire and Cottonbush Communities (fig. 36). — On the saline 
sandy shores of the Dynevor Lakes, and on the extensive silt beds of the 
middle and lower course of the "Wilson, near Haddon’s Corner, and still 
further to the north-west, is developed a type of community not closely 
connected with the foregoing. Annual and perennial ehenopods are 
prominent, but other plants are very important. Those most widely 
spread are Pachycornia spp. and Artlirocnemiim spp. (samphire), 
KocMa aphylla (cotton-bush), Bassia tricxispis, Gimniopsis qtiadrifida^ 
and Qlyceria ramigera (cane grass). Near the W'ilson the peculiar 
KocMaASk^ shrub Hemiclu'oa is common. Gyperus victoriensis is 
common in places in depressions, but on the edge of the Dynevor Lakes 
it appears to be replaced by C. gymnocaulos. Several annual plants: 
occur, notably Bctssia spp., Babbagia dipterocarpa^ Malmocera tricorms^ 
Eragrostis IDielm, E, leptocarpa, a distinctive undeseribed species of the 
same genus, and others. 

YIII. The Communities op the Sandhills (figs. 22-27). 

* The communities of the sandhills are numerous and varied, their 
composition being influenced by their position on the dune and the 
nature of the latter. "Weather conditions are, of course, very important. 
The present discussion will be confined to the dunes of the Simpson 
Desert and those of the marginal country’’ surrounding it. Perennial 
plants — at least long-lived ones — are relatively few. For a large part of 
the time a great part of the dune and, perhaps, the crest always is at 
the mercy of the wind, and is frequently undergoing minor changes. 
Thus a very special kind of habitat is produced. On the lower part, 
which may be relatively stable, a more or less permanent vegetation may 
exist, closely related to the Triodia community of the lateritic sand- 
plain as pointed out above. 

A few small trees and large shrubs are occasionally to be found on 
sandhills. The commonest are Acacia aneura (mulga), A. ligidata, A, 
dictyopJilebia, and Hakea leucoptera (needlewood) , while in the marginal 
country Clerodendron floribundum, Owenia acidula (emu-apple), Atalayci 
hemiglauca (whitewood), and EremopMla spp. are occasionally to be 
seen. The common shrubs to be found throughout, or nearly throughout, 
the sandhill area are the large bushy dull-greyish Crotolmia Cmnmg- 
hamii (parrot bush or bird flower), with its peculiar large green-veined 
greenish yellow flowers and the smaller very glaucous C, eremaea with its- 
bright yellow flowers while two grasses are widely spread. Triodia 
Basedowii (spinifex or porcupine grass) has already been described. On 
the sandhills it tends to form irregular masses, particularly if on the 
upper slopes- Spinifex paradoxus (sandhill cane grass or simply ^^cane 
grass”) (fig. 22) is a dioecious rhizomatous dense intricately-branched 
green shrub up to 5 feet high, with rather few short rigid leaves. Both 
these species are excellent sand-binders. Other more or less distinctly 
perennial plants of wide distribution are Scaevola depawperata^: 
Leschenmdtia divaricaia, PMotus IMifoliay Newcastlia oepluAmiha^ 
Psaralea erimfka, EcMnospermum ccmcamm, Solamim eUipticumy' and 
the slender more or less herbaceous Sida argent ea and AndraaJmm' 
Decaimet 
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A host of short-lived plants appears after rain. Of these some are 
•commonly and, perhaps, restrictedly colonisers. Among these are the 
grasses Plagioseium refractum and Paractaenum novde-hoUandiae. The 
former is common on the marginal hills (fig. 24), but in the true desert 
it seems to be replaced by the latter. Both species form lai^ge masses 
on the sides of the dunes, tending to stabilise the sand. The other 
coloniser is the ubiquitous buckbush {Salsola australis var. stroUlifera) , 
Another plant which colonises the hills, in some localities at least, is the 
brilliant yellow-flowered Tribiilus liystrix with its large grotesque spiny 
fruits. It is often to be seen partially buried, the long trailing and 
flattish pinnate leaves holding the sand. Galandrima spp. (parakeelya) 
are common at times. In the Simpson Deseid, and at least in parts of 
the marginal country, occur the brilliantly yellow-flowered Goodeuia 
cydoptera the lilac or white-flowered, sweet scented Bleunodia ptero- 
sperma^ the yellow and white flowered Myriocephalus Stuartii (poached 
eggs), the brilliant yellow Sewcio Gregarii, and others. 

Apparently under some conditions Croiolaria can act as a coloniser, 
though probably only in the marginal country. 

On the spread of the sandhills in the marginal country there is 
very frequently a fairly dense community of varied composition. Some- 
times a patch of mulga scrub is present, wdiile fig. 25 shows a community 
on Mount Howitt in which a close growth of Eriachne ovata with 
Eragrostis crlopoda, Aristida Muelleri, NeuracJme sp., Eriachne 
aristidedy Amphipogon sp. nov., and Sida argentea. In another case 
occurred an interesting and unusual community of Mitchell grass 
{AstrehU pecfinata), the sand having apparently acted as a mulch. At 
the edge of the spread an occasional tree is often to be found, such as 
Bauhima or the bloodwood Eucalyptus pyrophora. 

Moving north and east from the centre of the desert shrubs and trees 
become prominent. Firstly, mulga and needlewood come into greater 
prominence. In the east these tend to be replaced, firstly, by hop-bush 
{Dodmaea sp.), and still further east by cypress pine (Callitris glauca), 
Tow^ards the north the mulga and needlewood are gradually replaced by 
two eucal^ts, E, papuana and E, pyrophora. The extreme ease of this 
is shown in fig. 27, illustrating a community some miles to the south of 
Boulia. The sandhill is reduced to a broad slightly elevated patch of 
sand supporting Eucalyptus papu/indy Eragrostis eriopodd, Aristida 
MuelUri, and AtHpIex elachophylla. 

The further away from the desert the greater the tendency for the 
occurrence of sandhills to be restricted to the neighbourhood of water- 
courees, 

IX. Miscellaneous Communities of the Moee Aeid Regions. 

There still remain several communities of local importance to be 
considered. These are often small in extent, and occur scattered through 
the pea, frequently restricted to special habitats. Some of these are 
dominated by or consist entirely of a single species. One group is treated 
separately below, the others may be grouped as follows. Some of these 
have already received incidental mention : — 

1. Communities dominated by a single species, which is more or less 
shrubby — 

(a) Lignum swamps. 

(h) Cane-grass swamps. 

(o) Cassia phyll&dinea communities. 

(d) Eremopfuld communities (except E. MitchelUi). 
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2. ComBiunities of ephemeral species — 

{e) Communities of elaypans. 

(/) Communities of sandy river beds, &e. 

[g) Communities of muddy or silty river beds, &c. 

Lignum {Muehlenbeckia Omminglimiii) forms large more or less 
lieinispherieal masses of nearly leafless cylindrical stems (fig. 39) . Indivi- 
dual plants may be several feet in diameter. They form distinctive 
communities either lining channels or occupying depressions chiefly in 
grassland or channel country. The plants may be contiguous or some 
distance apart. The intervening space may be bare or populated by 
various plants, the species being those of damp places.' Lignum com- 
munities are always subject to flooding in such a way that wmter lies on 
the ground for a considerable time. 

Cane grass is the name given to two stout rigid, branched, shrubby 
grasses up to 8 feet high, with comparatively short, rigid, more or less 
iiirolled leaves. They are characteristic of areas where water lies for a 
considerable time. One of these grasses is Leptochloa digitata of fairly 
wide range, except in the driest areas, where it is replaced by the other. 
It frequently forms a zone around waterholes. Associated plants, if any, 
are those typical of damp places. The other species is Glyceria ramigera, 
\rhieh is nearly restricted to the more arid regions except for an 
apparently isolated development to the east of Cunnamulla. Large 
communities sometimes occur on elaypans, and other plants seem to be 
rare or absent. It is eaten by stock. It is almost certain that the cane 
grass referred to by Bailey^ belongs to this species, and not to the 
previous. 

Cassia pliyllodmea> is a compact glaucous leafless shrub mostly 
2-3 feet high, with flat narrowly obovate vertical phyllodia and yellow 
violet-scented flowers. Communities, sometimes dense, sometimes open, 
are formed on flats of a claypanny nature or in open places in mulga 
scrub. In the former ease other plants are often absent. In the latter, 
w^here the community is often more open, plants of the crab-hole 
development previously described are often present. 

EremopJiiki spp. occasionally form small communities chiefly in 
mulga scrub or occasionally on the tops of the desert sandstone hills. 

Communities of the Claypans (figs. 14, 40). — It has already been 
pointed out that several communities may be associated with claypans. 
In the extreme development of claypans, however, vegetation is restricted 
to scattered plants of ephemeral species, particularly grasses. The 
characteristic species are ArisUda anihoxanthoides. Tragus biflorus, 
Enneapogon spp., sometimes JJranthoeoium truncatunij Brachywchm 
cUiaris, Eragrostis Dielsii; besides Trianihema decamdra, Portulaca sp., 
and an occasional Bassia, AH these are pioneer species, and many are 
characteristic of bare places generally. Cyperus btdbosus (mungeroo), a 
species perennating by tunicated bulbils, is present in many places. 

The Communities of River Beds. — After a stream has dried up quite 
a yariety of plants spring up to form a very open but short-lived 
community. Many of these are found in damp situations generally; 
others appear to be more or less restricted to the rivers. Species of wide 
occurrence are Cyperus pygmaeus, C. iria^ Brachiarid Windersn^ 
EcMnochloa colona^ Biplachne Muelleri^ Eragrostis japonica, E. parvir 
jlarOy E. leptocarpay Glinus lotoides^ Ammcmnia spp., AUemantEera nodi- 
flora, Centipeda spp., &c, On the sandy beds, particularly in the north. 
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Mnibiistylis miliacea, F. miorocarya, BulbostyUs iarbata, Brachiaria 
piligera, B. miUiformis, Setaria surgens, Ohloris virgata, Polamsia viscosa 
occur in addition, while on muddy beds Pterigeron adscendens, P. odorus 
Pterocaulon glandulosum, Mmuria integerrima, Morgania glabra,, Nep- 
tunia spp. Marsilea Drummondii (nardoo) and Sporobolus Benfhamii 
a rather wiry stoloniferous grass, are characteristic. The three species 
last named are perennial, but can be included here. 


X. Miscellaneous Communities op the Dividing Kange. 

On the uppermost rocky slopes of the Great Dividing Range and 
some of the adjacent ranges and hills is developed a peculiar and most 
interestmg type of community. Eucalypts and Acacia spp. are present, 
sometimes stunted, either mixed or certain species of Acacia tending to 
form scrubs. The characteristic feature is the development of an often 
dense pdergrowth of shrubs of ericoid habit belonging to the families 
Epaciidaceae {AorotncJie, L&ucopogon, Melichrus), Myrtaceae {Caly- 
fhrw, Thryptomene, Baeckia), Butaceae {Boronia, Fhebalium), 
^guwivnosae {Burtonia,^ J acksonia, jDaoiesi'o, Aotus, Bossiaea, also 
Hovea), ^d prickly, thick-leaved spp. of Solanum. A characteristic 
grass IS the wiry suffrutieose Cl&istocJiloa subjuncea, with its cleisto- 
gamous spikelets in the leaf-axils. The dioecious, rigid Scleria sphacelata 
occurs in places. Its presence is interesting, as it also occurs in the 
coastal rain-forests. 


In the steep gorges of the Carnarvon Range the tropical fern 
Angwpteris evecta has been found, while on the cliff faces Platyceriim 
\ e%tcli%% occTir^ The eucalypts of this district are varied, and include 
X. RwbiZw, tile pm-topped ironbark E. decorticans, E. 

X. crinodoru (scented gum), E. irachypUoia 
i w ^ Woodwood), E. fesselans (Moreton Bay ash or carbeen), A wpo- 

ja* is^bmdant’ a yellow 

appears to occur throughout the length of 
the Great Divide, and a full account cannot he given in the present 
imper. A most interesting feature is the similarity of the shrubs to 
the shrubs of the Wallum of the east coast. 


B. INDUCED COMMUNITIES. 

R-I- A-rtipicial Grassland. 

the locatities attempts have been made to improve 

bv tbe^ uh! usuaUy by ringbarking, and frequently 

to the south e?«t P^^<^tised 

to the south-east chiefiy beyond our present limits. The result is usuaUy 

meiSer^Mrte passland, in which the original herbaceous 

^mbers of the forest community dominate, at least at first. A close 

^'^er IS produced, usually with one or more species dominant. 
On ae more usual sandy soils there is always a tendency for certain 

of ^Jiieh A. ecUruda is moM promiint 
tSuW ^ contmued stocking Bassia BircUi tends to 

SniS management is necessary to maintain 

south-east there is not such a pronounced 
^dency for the dominance of Aristida. Chloris divaricata (star grass ) 

a» nawUy pronnnect, ftongi Sporo6oi»s OaroK doSei at tiS. 
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I’here seems to be no definite rule. Further change takes place in one 
ct two ways. Sometimes, particularly when coolibah was present in 
the original vegetation, Mitchell grass, particularly weeping Mitchell 
{AsirebTAi ely m aides) , gradually assumes dominance with EriocMoa sp. 
prominent. On the other hand, many ehenopods may enter the pasture, 
the most characteristic species being Atriplex neiirivalvis, Bassia stelli- 
gera, and B. quinqueciispis and its var. villosa. Heavy over-grazing 
results in the dominance of the Atriplex leptocarpa-Bassia-Tlirelkeldia 
community described above. 

Ereniocitrus glauca (lime-bush) frequently enters the pasture, and 
tends to form scrubs of erect, glaucous shrubs or small trees. 

Gidgea scrub has been rung or felled in places, but full details of 
the induced communities are not available. In some places the final 
result is grassland (Mitchell grass) with a percentage of ehenopods, and 
possibly some of the chenopod communities are also of similar origin. 
In one locality studied to the west of (^mlpmEragrostis spp. dominated. 
The commonest' species were E, Kennedy ae and an undescribed species 
with small spikelets widely spread in Western Queensland. It has been 
reported that in freshly rung gidgea scrub a wealth of herbage appears, 
but does not persist for any length of time. 

XII, Communities of the Bore-drains. 

Along all bore-drains, and particularly at the end where they 
spread out, sometimes to form swampy areas, species are to be found 
which rarely, if ever, occur elsewhere in our area. Along the banks of 
most drains is to be found a close mat of couch [Gynodon dactylon), 
■and sometimes on the lower ground Sporobohis BenihamiL With these 
may be associated a tall, stout species of EriocMoa. Near the bore-head . 
a few ehenopods, notably Atriplex Muelleri and Bassia spp., are often 
to be found. 

Lower down the drain, where the stream is slower, or in the channel 
into which drains are usually led, there sometimes occurs a dense stand 
of the bullrush TypJia angustifolia var. Brownii. 

In a swampy area near Barcaldine at the end of a bore-drain in 
Eucalyptus forest several coastal sedges occur, including Kyllmga previ- 
folia, Fimlristylk depaupera^tay F. dtichotonia var., Fuirena ciliaris, 
.and Cypeni^s difformis. 

XIII. Communities of Stock-routes and Reserves. 

Effects of Grazing. 

Artificial stocking by cattle, sheep, and horses, together with the 
introduction of the rabbit, must have produced a profound effect on the 
original vegetation. Not only have the plants ‘been subjected to more 
intensive grazing than previously, but this has been of a much more 
destructive nature. Rabbits are practically restricted to the southern 
parts, but it is difiieuit, if not impossible, to assess the extent of change 
wrought by them alone. All that can be attempted, in the present paper 
at least, is to describe some of the results brought about by stocking, 
and to indicate the trends of the changes taking place. 

For purposes of comparison it has been usual to study the vegeta^ 
tion in railway enclosures and cemetery reserves, but difficulties are 
numerous. In the first place, railway enclosures are of value in op^n 
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country only. Then many stray species are distributed by passing trains. 
Frequently in severe drought stock has been turned into the enclosures ; 
and, finally, in many places there are no enclosures. 

Cemetery reserves are often located on atypical areas, particularly 
on the downs, where they are regularly located on a slightly sandy rise, 
if such is available in the district. And it is always likely that the 
vegetation may have been interfered with in some way. 

Although, from the gx^azier’s point of view, the effects of continued 
heavy stocking are very deleterious, yet there is no doubt that over 
large areas, particularly on the ashy downs, the pasture has been con- 
siderably improved by stocking. A striking example of this came under 
observation to the north of Barealdine on typical ashy downs, and is 
illustrated in fig. 15. The paddock on the right had been consistently 
heavily stocked with sheep for several years. On the lught is a piece of 
land which has lain idle for many years. The photograph was taken in 
December, 1935, following good rains, which w’^ere preceded by a long, 
severe drought. The stocked paddock carries a very fine stand of mixed 
Mitchell grass and herbage, while the idle ground carries a very sparse 
vegetation, consisting chiefly of young Salsola and the bottle caustic,, 
EupJiorhia Stevenii^ 

This is certainly an extreme case, but comparable examples are 
not wanting. Frequently, when a paddock is spelled or but lightly 
stocked for a peiuod, differences are noticeable between it and neighbour- 
mg paddocks, sometimes in favour of one, sometimes of the other. 

These differmit reactions to stocking seem to be connected with the 
nature of the soil. The loose, ''cracky'' nature of the ashy downs has 
been alluded to above. The continual trampling tends to pack the soil, 
making it more compact, when it holds moisture better. A better and 
more permanent plant growth is induced. Heavy stocking on the 
gravelly downs, at least for short peiuods, may also result in an 
improvement in the pasture. 

The tendency for sheep to graze up-wind also produces its effects 
on the pasture. Thus the dominantly leeward side of a paddock is 
more continuously and closely grazed than is the windward side, which, 
indeed may be comparatively little grazed (fig. 16). The position of 
water in a paddock modifies the effect of this tendency, so that where 
fences are judiciously arranged with respect to watering facilities a more 
even grazing of paddocks is secured. 

There is, however, a limit to the permanent carrying capacity of any 
particular area, and when this is regularly exceeded a veiy different 
state of affairs results. Sooner or later the more palatable species are 
gradually eaten out. Young plants are not allowed to reach maturity, 
so that seed becomes scarcer and scarcer, and as the older plants die 
there are no young ones to replace them. There is thus a tendency 
ior the palatable species to he replaced by others less palatable, and 
ihese again by species still less palatable. 

The extreme ease of such replacement is well shown near towns on 
the reseiwes and commons. This is due largely to the communal herds of 
goats, sometimes assisted by cattle and travelling stock. 

The plant communities of such places are often most striking. The 
perennial plants are the least palatable species, and associated are 
various short-lived annuals. On sandy soil Bassia BircMi (galvanised 
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burr) finds its greatest development, associated with such plants as 
Aristida spp.^ Tragus lifloruSy and PeroUs rara. On the heavy soils 
the communities are often remarkably different in neighbouring localities. 
At Hughenden the very conspicuous Pimelea liaematostaohya (wild 
poppy or bottle brush) with its tufted, erect, nearly simple stems, very 
glaucous leaves and dense scarlet to crimson flowering spikes becoming 
white in fruit, dominates the situation in places. It is absolutely ignored 
by all classes of stock, including goats. In more open situations are found 
Flaveria australasica, Brachyachne convergens (spider or fern grass), 
Enmapogon avewceus, Malvastmm spicaiuniy Sida virgaia, Atriplex 
Mtielleriy Cassia plauitiicola, and frequently Iseileum spp. These are 
common species of these reserves. Towards the south chenopods become 
numerous and varied, chiefly Bassia spp. and Atriplex spp. 

On stock routes — those great arterial highways along which many 
thousands of stock pass annually from pasture to pasture, or from 
pasture to market — the original vegetation has undergone many pro- 
nounced changes. Here, possibly more than anywhere else, do extremes 
of environmental conditions operate upon plant life. The trampling 
effect of the passage of many thousands of animals must in itself be a 
severe test on the plant. Added to this is the grazing of these same 
animals. And perhaps equally important is the effect of the continual 
manuring and urination on the plants and on the soil. On the downs 
the position of even comparatively old sheep camps can be recognised 
by the presence of a community of Atriplex MueUerL And this is one 
of the commonest plants of stock routes on heavy soils, frequently 
forming large communities. In the central and southern parts the chief 
vegetation consists of the Atriplex Muelleri-Bassia-TJirelkeldia com- 
munity described above. (See also Francis, where the history of the 
community on the Ward Plain is discussed.) Other plants commonly 
found on stock routes are WedMia asperrima (sunflower weed), Pmnir 
setum Basedowii (these two chiefly in the north, and the latter probably 
introduced by stock either from still further north or from North 
Australia), Bassia hicornis (goat head; chiefly found in the central 
parts), Salsola (ubiquitous), Bassia quinquecuspis (chiefly towards the 
south), and some annual grasses, chiefly Enneapogon and Tragus, 
Iseilema spp. (Flinders grasses) are common at times, chiefly in the 
north. 

[Note. — In this connection it is interesting to note the results of ah 
irrigation experiment carried out near Ilfracombe in 1935-6. An area 
of ashy downs was flooded with bore water. A crop of chenopods at 
first appeared, but after rain there was practically no plant growth.] 

Bare places are not uncommon (fig. 13), and true claypans are 
frequent in places, particularly as the result of concentrated trampling 
followed by scouring near watering places. These carry the annual 
vegetation described above for these places. 

It must not be thought that stock routes carry only this degraded 
vegetation. Actually every gradation from grassland to claypan occurs, 
and on the larger stock routes Mitchell grass may be abundant in places. 
Much depends on the season and the amount of stock that passes. 

On sandy soil Aristida spp., Triraphis moUiSy Perotis rara, and 
Bassia Birchii are the characteristic species, the lastnamed tending 
to assume dominance. 



198 


PROCEEDINGS OP THE ROTAL SOCIETY OP QUEENSLAND. 


At the present time recuperation of stock routes is a serious problem 
and drastic measures in their control will he necessary, il^generation 
on the routes and on over-grazed areas generally is possible, but the 
time factor is important. Many instances of some degree of regeneration 
have come under my notice, usually as the, result of spelling or partial 
spelling. A great deal depends, of course, on the season. 

XIV. Communities op Introduced Species. 

The most important species are ParJcinsonia aculeata (parkinsonia),. 
ZantMum pimgens (Noogoora burr), X. spinostom (Bathurst burr), and 
Argemone niexicmia (Mexican poppy). 

Parkinsmia aculeata ivas introduced from the West Indies as a 
'shade and fodder tree, and has been freely planted about homesteads 
and towns. It has a tendency to form copses, and occasional small 
patches are to be seen in some localities. In a few places! a string of 
trees may be seen along shallow channels on the downs. 

The species of ZantMum are among the worst pests of the grazing 
districts. Both are poisonous when young, and the spiny burr-like 
fruits are a terrible nuisance in wool and hair. Bathurst burr is of 
comparatively little importance in our region, and rarely persists for 
any length of time. It can be controlled by judicious pasture manage- 
ment. Noogoora burr presents a very different and much more serious 
problem. It is almost invariably restricted to watercourses and edge of 
channels, and is being continually distributed further down sti-eam.. 
Not infrequently it forms an impenetrable barrier to sheep, so that thew 
are unable to' reach, water. 

It is most unfortimate that the burr was first introduced to the 
Tipper courses of the streams. 

Arffemone mexicama is gradually extending its range westward, 
^metimes forming more or less definite communities on dry stream 
beds. It' is ayoided by stock. 

Prickly pear {OpmiUa inermis and other spp.) once formed dense 
immunities over large areas, hut it is being rapidly exterminated by 
vCLCtobldsns ccLctoriim. 


THE STATUS OP THE COMMUNITIES AND THEIR 
RELATIONSHIPS. 

On examining the field-interrelationships of the communities 
described above the following features stand out very clearly: — 

1. Brigalow scrub is slowly but su;rely extending its range, many 
chants having taken place within the memory of living men. Both 
gi^land and Eucalyptus forest have been invaded and replaced. All 
stages in the invasion can be seen, and in some older scrubs box stumps 
are to be found. With the invasion of forest the nature of the soil 
graduaUy changes until the very heavy nearly black soil of old-estabhshed 
scrubs is obtained. 


2. There is a tendency for gidgea to invade the grassland of the 
gravelly downs. 

3. The reverse process is also in operation. Gregory^® records large 
10 ^/^ Acocm presumably gidgea, along the Bareoo. And in 

^eas of de^ gidgea were to be seen to the south-west of 
Winton and elsewhere (figs. 10, 11), with grass coming in. 

^ replaced blue grass over large areas. At the 

beginning of the present century blue grass dominated a far larger area 
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than it does to-day. The exceptionally severe drought of 1902 appears 
to have been one of the factors concerned in the change, but the lower 
palatabiiity and the longevity of Mitchell grass appear to have decided 
the issue. For in recent years bine grass has been fairly common in 
railway enclosures though absent or nearly absent elsewhere. This 
change has occurred in the pastoral districts of Warrego and Maranoa, 
and appears to be still in progress in the Leichhardt district. It is not 
of a continually progressive nature, however, for in parts of the 
Maranoa and Mitchell districts at least, Mitchell grass was very common, 
if not dominant, many years previous to 1902,* and, indeed^ prior to 
settlement (MitchelP®). 

5. The relationship between the chenopod communities and thle 
grasslands is a very unstable one. Some of the communities of the 
former group are plainly of a serai nature, such as those induced by 
overgrazing. Sometimes an apparently stable system is to be found 
where alternes (fig. 7) ocenr but in which the actual area occupied by 
each alterne varies from time to time. A similar system occurs on a 
ver>’ large scale on the fringe of the Stony Desert. The usual state of 
affairs is a mixed grass-chenopod vegetation confined to the crabholes 
(fig. 6). In some years perennials may be lacking or chenopods alone 
may occur (fig. 11), or even these may be absent (fig. 5, see also 
Sturt®®). At other times this country is said to be continuously though 
lightly covered with Mitchell grass. 

6. The Simpson Desert is a distinctly stable formation as a whole, 
and its northern and eastern boundaries are clearly limited by the 
direction of the prevailing wind and the river channels. The sandhills 
of the marginal country appear to be quite stable except for minor 
variations in conformation. Some occur among river channels and are 
obviously older than the latter (fig. 38). (It may be pointed out that 
the northern and eastern limits of the marginal country approximate to, 
but lie within, the limits calculated by Prescott®® as the theoretical 
limit of the Australian Desert. However, it must be stressed that 
meteorological data for "Western Queensland generally’", and for the 
more arid areas particularly, are so very meagre that very little 
importance, if any, can be attached to theoretical considerations based 
upon them. Furthermore, complications are introduced by the presence 
of gibbers and gravel and by the little pockets* of drift sand, both of 
Avhich check evaporation, and by the presence of ridges and hills. It is 
only in times of severe drought that true desert, conditions prevail.) 

Beyond the marginal country there is another series of sandhills 
which gradually disappear to the north and east. It has already been 
pointed out that there is a complete gradation in character and vegeta- 
tion from the dunes of the Simpson Desert to these low, scarcely discern- 
able, far-ontlying ridges. It would seem that at one time the deseri 
occupied a greater area than it does to-day, and as it regressed the 
dunes gradually became more stable, were weathered lower and lower, 
and began to support an increasingly stable vegetation. 

7. Lake Eyre and some associated lakes in South Australia used, to 
be fed by Cooper ^s Creek, the Diamantina, and Mulligan Eivers. The^ 
streams very rarely reach Lake Eyre now. It has been generally 
considered that this, together with the occurrence of dead and dying 
coolibahs along the banks, was evidence of an increasing aridity of 
climate. But the failure of these streams to reach the lake appears te 
be due to a very different cause. It has been pointed out that the country 

* According to records m the Department of Publie Lands. 
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in these regions is often excessively flat, and that very extensive alluvial 
plains occur. These plains are being continuallv built up, slowly it is 
true, but sufficient maybe to hinder the very slow flow of the stream 
and each year making it more difficult for the rivers to reach the lake 
It IS now only m years of exeleptionally heavy flood that the streams, 
have sufficient power to scour out the silted channels to reach the lake. 

8. It may be not out of place here to mention that changes in 
vegetation are in progress elsewhere in Queensland. In many instances 
ramforest is spreading at the expense of open forest. Young plants 
ot open forest species are never found within the rainforest thou<yh 
young plants from the latter invade open forest. As in the case of 
invasion by brigalow the character of the soil changes with the appear- 

+ ^ humus. Many instances of 

pockets of Eucalyptus forest entirely surrounded by rainforest occur 
The only leasable explanation seems to be that the Eucalyptus forest 
was formerly of far greater extent and that these pockets were isolated 

bLirSbrsSV 

Similar instability exists between the Wallum country of the east 
coast and Eucalyptus forest on the one hand and rainforest on the often 

point which is desired to be stressed is that almost throughout 
Queensland fte vegetation is of an unstable nature, so that it is. 
frequently difficult to state what are serai and what are true climax 
communities. For Western Queensland it has been shown that these 

progressive. It is convenient to use the term 
o+oW ^ climax to denote that condition which appears relatively 

^ «tate of unstable eVilibrium I 
exist. The communities of blue grass and 
of Mitchell grass in the districts abovementioned are an example of an 

communitie7and the 

Mitchell grass communities at fte edge of the stony desert, and elsewhere 
eo^unities concerned in the fluctLting ouZx Zy he 

&e S theTa? eominunities,” “ complementfry associations,’' 

c., as the ease may be. Each complementary community is a climax 

™t loSr g-1 eondiSns are ;rS 

Lo + 1 ! 4.1 c ' ®^^rifall and, since settlement, stocking appear to 
be two of the factors concerned, but only indirectly, and if is possible 

faeto^'^Tt harhiT important 

Site to ?cr™nl!,+ <=^at there is a pronounced tendency for 

the onnortwfll the upper layers of soils in dry climates, while 
■Ictua? H lessening the concentration are few. Whatever the 

actual cause it IS scarcely necessary to stress the importance of the 
changes in relation to the carrying capacity of the eounfty. 

recognise the following 

lormations and associations in Western Queensland*;— 

I. The Open Forest Formation, in which the chief associations are— 

P’orest. In addition to fte Eucalyptus-dominant 

de^i^l^tf’ communities occur often as 

sub-assoeiations or consociations : — 

•In the sense of Qeineiits (^®). — ■ 
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(a) Cypress pine {CalUtris glanca) forest. 

(5) Fringing forest in part, principally siicli communities 
as described above as‘ occurring near Hugiienden. 

(c) Eucalyptus papuana — Triodia pungens eominunity. 
{d) Eucalyptus — Triodia MitcJiellii communities. 

2. The mixed Eucalyptus — Acacia — ericoid shrub association of 
the Great Dividing Range. 

Other associations occur elsewhere in Queensland. 

II. A Closed Forest Formation, represented by the two associations,, 
ooline forest and (mature) brigalow scrub. The formation is richly 
developed further east, and includes true rainforest and other associa- 
tions. 

III. The Acacia Scrub Formation, including the following associa- 
tions : — 

1. Gidgea scrub (fig. 17). 

2. Mulga scrub and its variations, including most of the com- 

munities ot Cassia phyllodinea and some claypans (figs. 
18-20). 

3. Lancewood scrub. 

lY. The Triodia Formation, with four well-defined associations — 

1. The Eucalyptus pallidifolia — E, leucophylla — Triodia Asso- 

ciation, comprising the first and second Triodia communities 
described above (fig. 32). 

2. The Desert Sandstone Association, consisting of the Triodia 

communities associated with Eucalyptus normantonensiSj> 
gidgea; lancewood, and mulga. (The third community 
figs. 29-31.) 

3. The Spinifex Sand Plain. (The fourth community — fig. 28.) 

4. The sixth community (T. irritans or an allied species) is best 

regarded as a distinct association belonging to this formation. 

Y. The Grassland Formation with the following associations: — 

1. The Blue Grass Association. (Pig. 2.) 

2. The Ashy Downs IVIitchell Grass Association. (Pigs. 3-4.) 

3. The Gravelly Downs Mitchell Grass Association. (Pigs. 6-9.) 

4. A Herb Steppe Association, (Fig. 11.) 

Bach of the first three associations consist almost entirely of the 
communities described above under these names. The various types 
described may be regarded as sub-associations. The fourth association 
consists of a small part of the annual chenopod communities, particularly 
those in which Atriplex Muelleri, A. spang iosa, A. co^iduplicata^ Bassm 
lanicuspis^. B. aff. divaricataf and B. anisacanthoides play an important 
part. The first association is complementary with both the second and 
third, and the third and fourth with on^ another. The second and third 
intergrade or alternate and may be in part complementary, but there is 
insufficient evidence on this point. 

YI. The Channel Country Formation, included in which are : — 

1. A Fringing Forest Association, including the Emdlyptus 
coolaiak and E. coolahah — E, ochropMoia communities, ai^ 
the minor communities described under these. (Pig. 37.) 
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2. The Herbaceous communities of the alluvial plains. (Figs. 

37, 38.) 

3. Most of the communities of Atriplex nummidaria (old man 

saltbush). 

4. Some of the cottonbush and samphire communities. 

5. Some elaypans. 

The formation is a heterogeneous and discontinuous one, but the 
communities cannot be satisfactorily arranged elsewhere. They are 
all dependent more or less for their existence on the actual flooding of 
the country. Where water lies for any length of time, swamp conditions 
prevail, and as similar conditions occur beyond the limits of the true 
channel country, these eommunties have been considered to form a 
separate but likewise discontinuous formation. 


^ VII. The Swamp Formation.— There is possibly but one association 
with, however, three well-marked consociations. 

1. Lignum swamp. (Pig. 39.) 

2. 'Glyceria ramigera (cane grass) swamp. 

3. Chenopodiuni (including Blue bush, C. (xwicoinuvyi) swamps. 

^ VIIL The Shrub Steppe Formation. — The best developed associa- 
tions are — 

1. The Kochict^ plwnif olid Association and other Kochid com- 

munities. 

2. The Atriplex vesicaria Association, consisting of scattered 

communities of this species. (Pig. 35.) 

3. The cotton-bush communities (in part). 

The first of these associations is small in area and consists of 
pattered communities, the others are closely connected with, and grade 
mto, associations of other formations. 


■n true desert' in Queensland embraces the Simpson 

Desert (figs. 21-23) and Sturt’s Stony Desert. The Simpson Desert 
consists of the true desert sandhills alternating with elaypans, the latter 
of which sometimes carry gidgea, mulga, eoolibah, or cotton-bush steppe. 
JNear Foeppel Corner mulga occurs on the sandhills themselves. 

The Stony Desert grades into the gravelly downs, and in places is 
wmplementary thereto. In its extreme form it carries a few plants of 

i- •’ scattered plants of annual species of Gheno- 
podiaceae, particularly Bassia spp. (fig. 5). 

formations and associations are 
as for example, Mitchell grass grassland and 
Eucalyptus forest, grassland and the various Triodia associations, &c., 

is particularly noticeable 
^tween Eucalyptus forest and mulga scrub. Sometimes gidgea scrub 
almost as an eeotone between the Mitchell grass associations and 

xne otner associations. 

Map.-It has been found advisable to 
S distinguish the different assoeia- 

(rf the forest, shrub steppe, and channel country formations Broad 
e^tones are indicated by diamonds, alternes by narrow horizontal bands. 
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and scattered small areas by triangles. These diamonds, bands, and 
triangles refer merely to areas in which these features occur, not to 
definite areas occupied. Likewise areas in which fluctuating climases 
occur are indicated by vertical bands. 

The height of the geological hammer to be seen in some of the 
plates is 13 inches. 


REFERENCES. 

(A few of these have not been specially cited in the text.) 

(1) Bagnold, R. a.: The Movement of Desert Sand. Geogr. Journ. Ixxxv., pp. 

342-369, 1935. 

(2) Bailey, F. M.: Queensland Flora, i-vi., 1899-1902. 

(3) Bailey, J. F. : Plants of the Rabbit-infested Country of the Bulloo River,, 

South Queensland. Proe. Aust. Assoc. Adv. Sci., vii., pp. 448-454, 1898. 

( 4 ) ; Poisonous Weeds in the Springsure District. Queens. Agr. Journ. vi., 

pp. 39-40, 1900. 

(5) Blake, S. T.: Notes on Some Pasture Problems of Western Queensland. 

Proe, Roy Soe. Queens, xlvii, pp. 89-91, 1936. 

(6) : The genus Iseilema in Queensland. Proe. Roy. Soc. Queens, xlix., 

pp. 82-94, 1938. 

(7) Bryan, W. H. : The Physiography of Queensland. Handbook for Queensland,. 

Aust. Assoc. Adv. Sei., 1930. 

(8) Cambage, R. H.: Notes on the Native Flora of Tropical Queensland. Proe. 

Roy. Soe. N.S.W., xlix., pp. 389-447, 1915. 

(9) Clblanp, J. B., Black, J. M., and Reese, L.: The Flora of the North-east 

Corner of South Australia, North of Cooper ^s Creek. Trans. Boy. Soc. 
S. Aust., xliv., pp. 103-120, 1925. 

(10) Clements, F. E.: Plant Succession, an Analysis of the Development of 

Vegetation. Carnegie Institution of Washington, Publ. 242, 1916. 

(11) Cockayne, L.: Vegetation of New Zealand in Die Veg. der Erde, xiv., 2nd 

ed., 1928. 

(12) David, T. W. E. ; Geological Map of Australia, Sydney, 1932. 

(13) Davidson, J.: Bioclimatie Zones in Australia. Proe. Roy. Soc. S. Aust.,. 

Ix., pp. 88-92, 1936. 

(14) Domin, K.; Queensland's Plant Associations. Proe. Roy. Soe. Queens., xxiii.,. 

57-74, 1910. 

(15) : Beitrage zur Flora und Pflanzengeographie Anstraliens. Bibliotheca 

Botaniea, Heft. 85, &c., 1914-1929, 

(16) Evebist, S. L.: Response during 1934 Season of Mitchell and other Grasses 

in Western and Central Queensland; compiled from Reports Received* 
Queens. Agr. J oum,, xlvi., pp. 374-387, 1935. 

(17) Finemore, H.: Proe. Austr. Ass. Adv. Sci., xxi, pp. 382-397, 1933. 

(18) Francis, W. D. : Observations on the Plants of Charleville. Queens. Agr* 
^ Journ., xxiv., pp. 598-602, 1925. 

(19) : The Mitchell Grasses of the Warrego District of Western Queensland. 

Queens. Agr. Journ., xlvi., pp. 270-281, 1935. 

(20) Gregory, A. G. and F. T.: Journals of Australian Explorations. Brisbane,. 

1884. 

(21) Herbert, D, A.: The Relationships of the Queensland Flora Proe. Rpy^ 

Soc. Queens., xliv., pp. 2-21, 1932. 

(22) Hirscheeld, E. and R. S.: Some Pasture Problems .of Western Queen^aiid. 

Queens. Agr. Jonm., xlvi., pp. 229-245, 1936. 

(23) Jensen, H. I.: Some Notes on the Soils and Forest Flora of the Dividing 

Range — ^North of Roma Queens. Agr. Jonm., xvi., pp. 239-242, 297-299, 
358-361 (1921); xvii., 13-18, 1922. 

(24) Madigan, C. T.: The Australian Sand-ridge Deserts. Geogr. Rev., xxvi., 

205‘227, 1936. 



204 


PROCEEDINGS OP THE ROYAL SOCIETY OP QUEENSLAND. 


<25) McTaggaet, a,: A Survey of the Pastures of Australia Embodyino- Ecloffieal 
luf ormatiou and Discussion Explanatory of the Accompanying Pasture Man 
of the Commonwealth. Conn. Sci. Ind. Ees. Aust., Bulletin 99, 1936. ^ 

<26) Mitchell, T.: Tropical Australia, 1848. 

(27) Muenane, D. and Ewart, A. J.: Kimberley Horse Disease. Coun Sci Ind 
■ Res. Aust., Bulletin 36, 1928. 

(28) Osborne, T. G. B., Wood, J. G. and Paltridge, T. B.: On the Growth and 

Reaction to Grazing of the Perennial Saltbush Atriplex xesicmivm Proe 
Lin. Soe. K.S.W., Ivii., pp. 377-402, 1932. 

(29) : On the Climate and Vegetation of the Koonamoore Vegetation Reserve 

to 1931. Proe. Linn. Soc. K.S.W., lx., pp. 392-427, 1935. 

(30) 0’SHATO^P.:^The^Boteny^^of Sprmgsure District. Proe. Linn. Soc. 

<31) Pe^cott, j. a. : The Soils of Australia iu Eelatiou to Vegetation and 
Qimate. Coun. Sci. Ind. Ees. Aust., Bulletin 52, 1931. 

(32) ; — ^;^^SoU Zones of Australia. Soil Eesearch, vol. iii., No. 3, pp. 133-145, 

(S3) The Climatie Control of the Australian Desert. Proe Eov Soe S 

Aust., lx., pp. 93-95, 1936. ‘ ‘ 

(34) Eatclifp^ P. N.: Soil Drift in the Arid Pastoral Areas of South Australia, 

Conn. Sei. Ind. Ees. Aust., Pamphlet 64, 1936. 

(35) — Purther Observatmns on SoU Erosion and Soil Drift, with Special 

]^pWet 70° ifsT*^ Queensland. Coun. Sei. Ind. Ees. Aust., 

(36) C.: Narrative of an Expedition into Central Australia during the 
Tears 1844, 5, and 6, Imndon, 1849. Extracts cited by E. Pavenc, The 
History of Australian Exploration from 1788 to 1888. Sydney, 188^ 

(37) Swain, B. H. P.: The Porest Conditions of Queensland, Brisbane, 1928. 

(38) Vr^iNG, E.; Otology of Plants, an Introduction to the Study of Plant 

Communities. Oxford, 1909. ^ 

(39) Whot, C. T.: Qu^nsland Vegetation, and Queensland Pastures in Hand- 

book for Q^nsland. Aust. Ass. Adv. Sci., 1930. 

(40) £ W.^^Geolo^ of Queensland in Handbook for Queensland. 

(42) ''^<»»»J- G.VThe Selective Absorption of Chlorine ions and the Absorption 

Mei IX I, pp. 41^6,' W25 

(43) ^generation of the V^etation of the Koonamoore Vegetation Eeserve, 
1926-1936. Proe. Roy. Soc. S. Aust., lx., pp. 96-111, 1936 









_J 






ami 




■H 




MAP OF 

WESTERN QUEENSLAND 

SHOWING THE 

PLANT FORMATIONS AND MAJOR ASSOCIATIONS 

scale 45 mrles = 1 inch 


lOOWEAL 




Boundary of State shown thus 

Boundary of Pastoral District 




Name of Pastoral District 


Towns 




Pastoral Head Stations 


Regions of broad Ecotones 


Regions in which Alternes occur 
Areas in which occur scattered patches 


Regions in which occurs a 
Fluctuating Climax 

Eastern limit of the Marginal 
Country 


Open Forest Formation 


Closed Forest Formation 


Acacia Scrub Formation — 
Gldgea Scrub 


Mulga Scrub 
fbrmattorv--* 

■V;/v 


teucophylla-Tnodia AssocaJi 






















Fig. L. Chesterton. Blue-grass grassland with chiefly Diclimithium sericmmif 
Thellungm advena, AHiStida Icptopoda, Bothriochloa eria>nthoid€S, and ThemecUx^ 
aven<icea‘ Eucalyptus melanophloia in the distance. 


Plate VII. 


Proc. Roy. Soc. Q’land, Vol. XLIX., No. 16. 



Pig. 3. — I^^i'ensbain, near Kjuiiuii. Asiiy Poway with Asfyebla clymoides, 
A. lapp'((e<‘((, Lsrilrrhut- sj)!).,, and otlun* plants. 



Pig. 4. — About twenty miles south of Wyandra. Ashy Powiis (on old 
alluvium) showing Astrebla lappacea, A, elymoides, Iseilcma spp. and other plants. 
Pringing forest in the background. 


Froc. Roy. Soc. Q'land, Vol. XLIX., No. 16. 


Plate IX. 



Fig. 5, — East of Birclsville, lat. 45' 8. long. 140° E. on Sturt’s Stony 
Desert; Tegetation restricted almost entirely to a few slinibs of Eremophila Latrohrl 
in the gullies of the ridges. A solitary plant of Basski sp. aft. clivaricata in left 
foreground. 



Fig. 6. — South-east of Haddon Corner. Gravelly Downs showing crabholes; 
the chiefly Astrelhi pectinata, Sporoholus actinodadus, Bassia spp., and 

Atrlplex spp.j are restricted to the crabholes. 



Fig'. y —EIderHlie Station, west of 
01 Jx^^sm laniouj^^pis (in forcgroiunn and 
hagei) in far distance. 


Winton. (Gravelly Downs showing alter 
A^trcma prelinala. (lidgea (Aeacin (Uv 





eoating” of MiteheTf CTras^*^&e°"’phTpfl* Downs showing heavy 

ny^rrlsa in crabhoirs (al at bottom^fpfn ^^moides%ii^ I 

Panicum Wlntei, AlutUon m^v^folvu'mf^&2’ Iseilemn membrartaeeum. 





Fig, 9. — Near Ijongreaeli. Giclgea — ^])oree Downs showing- graced Mitchell grass, 
chiefly Antrehla pcciinata and A. Uvppa^cea, with A. squarrosa in erahholes; young 
AtriiJ^lex MueUerU Bcissia echinopAla, and Sa'soJa also present. Most of the trees 
are gidgea, with boree in centre distance. 


Fig. 10. — Kalkadoon Station, south-west of Winton. Gidgea and Bassia spp. 
being replaced by grass (the whitish plants). 
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Fig. 12. — About ten miles north of Birdsville. Gravelly Downs with drift 
.sand carrying waddy (Aaicia Pence, the tree), Kochia sp., Casaia sp., Stenopetalum 
.Imeare, Iseilema eremaeum, and other plants. 


Fig. ll.~West of Tha,rgomin<lah on western slope of Grey Range. Gravelly 
Downs, herb steppe stage; chieily BasMa spp. and Atrijdrx spp., with a few plants 
of AstfeljJa pccWuita^ (wdiitish plants) and, in foreground, dead dwarf gidgea. 
In the distance is a gidgea-f ringed creek, and on the skyline a range of desert sand- 
stone hills. 
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Fig. 13. — N-ear Middleton. Stock route on Gravelly Downs overgrazed to bareness. 
ITills of desert sandstone in the distance. 















Fig. 14. — Cunnamulla. A claypan in an old alluvium, showing a sandy ' ‘ island ’ ’ 
with annual plants, including Tragus hiflorm, Aristida anthoxanthoides, Daetyloe- 
tenium radidmis, and Bassia lanicuspis. Fringing forest of Bucahjptus eoolahah in 
the background. 





Fig. 15. — Near Bareakline. A boundary fence on Aslij^- Downs; on tlie right 
is a heavily-stocked ])ad(lock, showing a good growth of Mitchell grass; while on 
the left is vacant ground with a sparse vegetation of chiefly Sali^ola and EupJi^orlyia 
Stev&nii. 


. Pig. 16. — Essex Dowzis, south of Richmond. Dividing fence on grassland, 
running north-south between two paddocks which have been similarly stocked. The 
near side has been overgrazed, and the far side but slightly grazed, due to the 
tendency for sheep to graze into the prevailing easterly wind. The country is 
intermediate between true gravelly downs and ashy downs, but approaches the 
former. 






Pig. 17. — Twenty-five miles south of Wyanfira. 
ground cover of Trlyogon loliiformis, Atriplex spp. 
MitchelUi in right middle distance. 


G-idgea scrub with a sparse 
and Salsola. Ere^iopUla 


Fig. IS. — West of Eromanga, in hilly sandstone country. Overlooking niulga 
scrub, showing the spatial distribution of the trees. In the left foreground can be 
seen Eucalyptus Thozetmia growing on the side of the hill. 






About forty miles south of Eroinaiiga. Mulga country showing destruction 
caused by improper methods of cutting. 
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Fig. 21. — Near Birdsville. Saudliill desert; north end of sandhill showing sand 
blowing. Channel country of the Diainantina beyond. 



Fig. 22. — Near Birdsville. View along the length of the sandhill figured above 
(western side)^ showing the characteristic naked crest, and the sandhill canegrass 
(Spinifex paradoxufi) holding the sand on the lower slopes. 





Pig. 23. — Near Birclsville. Near the base of the saiidinll in 21 and 22, 

shomng wealth of flowering annuals, (diiefly (roodvnia (\i/(‘l{)j)(em '? (sniali flowers), 
and Mynooepluilm Stuartii (with large flowers), together with BJvivnodia cwnci^cvnH 
and Simiifex paradoxiin (the shrubby plants in centre). 


Pig, 24-, — Nockatimga country. A sandhill of the marginal country, with 
Plagiosetum refractum colonising the bare side and a shrub of Aaicm Jigulata on 
top. Note the irregular direction of the hill. 
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Fig. 25 . — Mount liowitt. Marginal country showing ^^s^n’cacP^ of sancThill. 
The extent of the “spreacV’ is shown by the whitish area carrying a mixed 
partly perennial vegetation^ of whidi Crotolaria eremaea (small shrubs in fore- 
ground), Briachne spp., Aristida S])p., Xenrachne sp., and tS'aZ,w?fl are most prominent. 
The tree is a, bloodwooci ( Eucalyptus pyrophora) , the dark shrubs in the mid- 
distance are Ca>ssia spp., and beyond is open plain (gi’avolly downs, Bassia stage). 


Fig. 26. — Mount Howitt. A shallow lake, not yet dry, actually in a sandhill, 
with pigweed (Portulaca sp.) and iiardoo {Marsilea Drummonddi) ^ while beyond is 
a heavily-vegetated part of the ridge carrying, among other plants, JSakea leucoptera 
and Bhagodui para'bolica. 





Pig. 27. — Near (south of) Boulia. The final stage in tlio degraclation of the 
desert sandhills; a low, scarcely i)crec])til)le ridge of .sand with large trees of 
Mitca yptus paimwna. 









Fig. 29. — Tranby. ' 
eliaraeteristic fiat-topped, 
and vegetated by gidgea. 


dge ^ of part of the Desert Sandstone showinsr the 
durierust-eapped hills in various stages of weatliering 
laneewood, and Triodia. 


Fig. 30. — Tranby. Desert Sandstone tableland with laneewood and Triodiu; 
Eucalyptus sp. in centre. 










•Between Ducliess find Malbou. ^Jucalyptus paUidifolia and Triodia 
pungeTis with Cmsia sp., and Tridhi/tviim sp. 








Fig. 34. — Minerva, north, of Spriagsure, JlJucalyptus popujifolia — F. 
'mclanoyhloia forest. 



Pig. 35. West of Tliargomhidah on slopes of the Grey E-ange. Saltbush 
stepi3e; the large bushes are Atrlplex vcdoaria, with chiefly annual sp]). of Atriplex 
and Basna between; in the centre distance is BrcmopJuhi Balyami (shrubby trees) 
with gidgea beyond. 




Fig. 37. — Nockatunga. Channel country of the Wilson Biver, showing a slight 
fringing forest of yapunyah (Eucalyptus ochropliloia) and eoolibah (E. coolahah)^ 
bluebush, numerous annual chenopodSj pepper grass, and Eragrostis spp. 



Pig. 38. — !Moiint Howitt. Cliannel country of Cooper's Creek with Trigonella 
suavissima^ BJennocJki spp.^ numerous eomi)osites, and pepper grass. In the distance 
is a low sandridge. 







39_ — About sixty miles cast of Bivdsvillc overlooking' the Bianuiiilina River 
ill partial flood. Lig'iumi swamp in the foreground with fringing forest of Enccilyptus 
coolabah behind. 




The Royal Society of Queensland 


Report of Council for 1936. 


Ta the Members of the Royal Society of Queensland. 


Your Council lias pleasure in submitting its report for the year 
1936. 

Ten original papers were accepted for publication in tbe Proceed- 
ings, and seven of these were actually read at ordinary meetings of the 
Society. 

During the year the following lectures were delivered : — ^Dr. J. J. G, 
Bradfield on ‘'The Story of the Brisbane Eiver Bridge’’; Dr. E. 
Hirschfeld on “Some Biological Problems of Western Qi^eensland” ; 
Professor H. C. Eichards, D.Sc., on “Eesearch, Ways and Means”; and 
Mr. A. E. Trist, M.Sc., on “Some Silvicultural Eesearch Problems in 
Queensland.” 

Two special meetings were held, at the first of which His Excellency 
the Governor, Colonel the Eight Honourable Sir Leslie Orme Wilson, 
delivered an address on “Queensland Assets”; at the other Mr. J. A. 
Steers, M.A., delivered an address on “Features of the English Shore- 
line.” 

One meeting was devoted to a series of short addresses on the 
history, geology, botany, and agriculture of South-Western Queensland, 
the speakers being Professor Cumbrae Stewart, Dr. P, W. Whitehouse, 
Mr. C. T. White, and Professor J. K. Murray. 

At another meeting the main business was a symposium on “Con- 
cretions,” the speakers being Dr. P, W. Whitehouse, Professor H. E. 
Seddon, Dr. N. M. Gutteridge, Dr. D. A. Herbert, and Dr W. H. Bryan 

One evening was devoted entirely to exhibits, and as usual proved 
to be most interesting and attractive. 

Your Council takes this opportunity of thanking those who assisted 
in the above phases of the Society’s work; those who provided the 
numerous exhibits which were displayed for the interest of the members ; 
the University of Queensland for housing the library and providing 
accommodation for meetings ; and the Assistant Librarian of the Univer- 
sity, Miss Mclver, for superintending the lending of periodicals froin 
the Library. 

It is with great regret that the resignation of Mr. W. D. Francis 
was accepted at the end of the year. For several years, first as Secretary, 
and later as Librarian, he performed very valuable work for the 
Society, and your Council takes this opportunity of recording its 
appreciation of the service rendered by him. 

During the year Mr. J. B. Henderson was elected an Honorary Life 
Member on the recommendation of the Council. Mr. Henderson 
was President on three occasions, and has been a member pf 
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Society for over forty years. He has retired from the position of 
Government Analyst after many years service during which he won the 
very sincere respect of the whole, community. Your Council trusts that 
he will live to enjoy many happy years of. well-earned rest. 

At the meeting of the A.N.Z.A.A.S. which was held in Auckland 
in January, 1937, the Society was represented by Professor J. K. Murray 
and Mr. E. W. Biek. 

A request was made to the Government to renew the subsidy which 
was discontinued during the depression. In the reply it was stated 
that it was impossible to make provision for such a grant on this year’s 
estimates. Your Council recommends that another application should 
be made in 1937. 

Eealising that the time is rapidly approaching when the Society 
will be compelled to provide a home of its own, your Council has 
founded a trust fund as a step in this direction. It is hoped that 
members who are in a position to do so will aid the Council in this 
worthy objective. Donations, however small, will assist materially in 
building up a fund which will enable the Society, either alone or in 
conjunction with other scientific societies, to provide a central meeting 
place and suitable library accommodation. 

The membership roll consists of 4 honorary life members, 7 life 
members, 4 corresponding, 176 ordinary members, and 7 associate 
members. During the year there were 8 resignations, and 23 new mem- 
bers were elected. It is with deep regret that the death is reported of 
Mr. P. Sylow, an old and valued member of the Society. 

Your Council sincerely regrets the tragic death of Dr. E. J. Tillyard,, 
P.E.S., who, though not a member, contributed several valuable papers 
to its Proceedings, and extends its deepest sympathy to his widow and 
daughters. 

There were ten meetings of the Council during the year, the 
attendance being as follows : — L. S. Bagster, 7 ; P. Bennett, 3 ; E. W. 
Biek, 9 ; W. W. Bryan, 3 ; D. A. Herbert, 8 ; J. S. Just, 2 ; H. A. Longman, 
5; E. 0. Marks, 8; J. K. Murray, 10; F. A. Perkins, 8; E. Veitch, 9;. 
W. G. WeUs, 6;F.W. -Whitehouse, 5. 

In terms of Eble 19, Dr. E. 0. Marks, Senior Member of the 
Council, automatically retires, but will be eligible for re-election in 1938. 
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Abstract op Proceedings, 30tii March, 1937. 

The Annual Meeting of the Society was held in the Geology 
Department of the University at 8 p.m., on Tuesday, 30th March. The 
President, Professor J. K. Murray, occupied the chair, and about forty 
members and visitors were present. Apologies were received from 
Professors Goddard and Kichards, and Dr. W. Whitehouse. The 
minutes of the previous meeting were read and confirmed. , The 
following were proposed for ordinary membership : — Mr. C. S. 
Christian, B.Sc.Agr., by Professor Murray and Mr. Perkins j Mr. Lahey. 
B.Sc., by Professor Bagster and Dr. Jones; Mr. R. Peters, by Messrs, 
Wells and Perkins. Associate Membership: Mr. P. J. Callaghan by 
Messrs. Hines and Perkins. 

The Annual Report and Balance Sheet were adopted on the motion 
of Dr. Hamlyn Harris, seconded by Mr. C. T. White. 

The following officers were elected for 1937 : — President, Professor 
L. S. Bagster, D.Sc. ; Vice-Presidents, Professor J. K. Murray and 
Professor H. C. Richards; Hon. Treasurer, Mr. E. W. Bick; hon. 
Secretary, Mr. F. A. Perkins; Hon. Librarian, Mr. A. R. Riddle; Hon., 
Editors, Dr. D. A. Herbert and Mr. H. A. Longman; Hon. Auditor, 
Mr. A. J. Stoney; Members of the Council, Dr. J. V. Duhig, Mr. J. S. 
Just, Professor H. R. Seddon, Mr. J. H. Smith, and Dr. F. W. White- 
house. 

The retiring President, Professor J. K. Murray, delivered an 
address entitled ^'Agriculture and Migration in Queensland. ’ ' A vote 
of thanks moved by Dr. W. H. Bryan was carried by acclamation. 

A vote of thanks to His Excellency the Governor, Sir Leslie Orme 
Wilson, for his interest in the Society and his presence at the Annual 
Meeting was carried by acclamation. 


Abstract op Proceedings, 23rd April, 1937. 

The Ordinary Monthly Meeting of the Society was held in the 
Geology Department of the University at 8 p.m., on Friday, 23rd April. 
The President, Professor L. S. Bagster, occupied the chair, and about 
forty members and visitors were present. Apologies were received from 
Professors Seddon, Hawken, Richards, Drs. Bradfield, Hamlyn Harris, 
Messrs. White, Carroll, Wells, and Longman. The minutes of the 
previous meeting were read and confirmed. The following were proposed 
for Ordinary Membership : — Rev. Father Fahey by Dr, J. J. Bradfield 
and Professor J, K. Murray; and Mr. G. S. Bongers, by Messrs. Robert- 
son and Perkins. The following were unanimously elected members of 
the Society : — Ordinary Membership — ^Messrs. C. ^ S. Christian, R. J. 
Carroll, F. N. Lahey, R. Peters; Associate Membership — Mr. J. P. 
Callaghan, 

Mr. S. T. Blake exhibited a series of grasses belonging to the genus 
Ectrasidf and collected by himself in 1935. The collections represented 
were used by Mr. C. E. Hubbard in his recent revision of the genus in 
Hooker’s leones Planiarmn in wffiich four new species from Queensland 
are described. These are E. hlakei, C.E.H., from Croydon; E. confusa^ 
C.E.H., from Normanton and district; E, scabrida, C.E.H., from near 
Normanton, whence it extends west to North Australia and north to the 
Mitchell River. A living plant of this species, which appeared spon- 
taneously in his garden, was also shown. E. anomala, C.E.H., the fourth 
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new species was not shown, as the only specimen found was still at Kew. 
A living plant of Isulima memhranace<if Domin, found on a pathway at 
the University, was also shown. 

The main business of the evening was an address entitled 
Scientist Abroad/’ by Dr. J. V. Duhig. 

Dr. J. y. Duhig gave a description of the matters of scientific 
interest he had observed during a nine months’ tour of the world. The 
speaker visited the Dutch East Indies and noticed a wide variation in 
customs and culture as one went from East to West. The colour and 
pattern, for example, of the sarong, the garment which covered the body 
from the waist down, differed enormously as in Macassar, the capital 
town of the Celebes, where the natives favoured single colours, extremely 
bright in hue — vivid green, peacock blue, and scarlet-mauve being those 
most favoured in these parts — from those of, for example, Central Java, 
which were mainly of Batik pattern in black or dark brown on a white 
ground. EaeiaUy also marked differences could be observed by anthropo- 
logists. The Dutch Colonial administration of Tropical Agriculture 'was 
highly scientific and eminently successful from the scientific point of 
view. Probably nowhere else in the world was such skilful use made of 
water resources as in these islands in connection with rice cultivation. 
Moreover, this industry was not only efficient but extremely picturesque. 
Sugar cultivation was most admirably conducted on scientific lines. The 
speaker visited the Sugar Experiment Station at Pasoeroean, one of thx’^ee 
such on the island of Java. Every science which had any possible beaiung 
on the industry was represented by University trained scientists working 
in a very large institution. One of the lines of investigation which struck 
the speaker most was the elaborately minute soil analyses and their 
results, mapped in colour. Here, too, the library was very large, and 
evidently a most important feature. The same care is given to coffee, 
rubber, and tobacco cultivation. The Sumatra leaf is actually exported 
to Cuba as cigar wrapping. The marvellous botanic garden of Buitenzorg, 
a short train journey from Batavia, was visited. It is a beautifully 
arranged museum of tropical botany. Which must be unrivalled in the 
world. 

The speaker next spoke of the physiography^ of Spain and its 
influence on the character of the Spanish people of different^ racial 
strains, and of their agriculture. Coming to the north of Spain, one 
noticed on the seaward slope of the Cantabrian mountainsi the beginning 
of the huge network of electric power extending all around the Bay of 
Biscay up as far as Bordeaux and across the northern foot of the 
Pyrenees, almost into Italy. All railway traction and industrial power 
in this corner of Europe was electric, drawn from the snows of the 
high Pyrenees. The speaker noticed an unmistakable turnover in the 
dietary and agricultural economy of the French people since his last 
visit in 1919 from, that is, animal husbandry and horticulture to cereal 
farming and its products. A very large proportion of the urban popula- 
tion was attempting to subsist on bread and wine. The speaker discussed 
the relationship of these facts with population problems generally in 
France and Europe. 

After a description of the admirable forestry policies of Sweden 
and Finland, which the speaker visited, specially mentioning the 
exquisite beauty of the boat trip from Stockholm to Turku (Abo) in 
Finland, he described the scientific work now being done .in the Soviet 
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Union, which is enormous in scope, embracing the whole of the planned 
economy of the nation of nearly 180,000,000 people, and excellent in 
quality of which the work of N. I. Vavilof is a brilliant example. He is 
agreed to be the most outstanding authority on variation in plants since 
Darwin. With his 2,000 assistants he has a profound influence on the 
national nutrition policy. The whole basis of the national economy is 
Science. As the New York Times once said, "Where the Soviet Union is 
spending thousands of rubles for research, we (U.S.A.) are spending 
pennies. There can be but one result. In another generation, perhaps 
in another decade, Soviet science inEty lead the world. ...” The speaker 
ended on a note of warning that the terrible effects of unregulated 
exploitation of natural resources in U.S.A. may be repeated here if not 
tackled immediately. One should read Stuart Chase’s "Bich Land, Poor 
Land.” 

A vote of thanks, moved by Professor J. K. Murray, was carried by 
acclamation. 


Abstract op Peoceedinos, 31st May, 1937. 

The ordinary monthly meeting of the Society was held on Monday, 
31st May in the Geology Department of the University at 8 p.m. The 
President, Professor L. S. Bagster, occupied the chair and thirty-five 
members and visitors were present. Apologies were received from 
Messrs. J. S. Just and P. A. Perkins and Dr. J. B. Vickery. The 
minutes of the previous meeting were read and confirmed. 

Messrs. P. James and Gumming were nominated for ordinary 
membership by Professor L. S. Bagster and Dr. D. A. Herbert. 

Professor H. C. Bichards exhibited rock specimens collected at 
Cape Moreton. 

Previous geological information about Cape Moreton, as recorded 
in the Queensland Mineral Index, indicated the existence of coal 
measures of Mesozoic age, while at Mt. Tempest some 8| milpa to the 
S.S.W. it was stated there existed an acid volcanic rock associated 
with the Mesozoic sandstones. 

Some three or four years ago Mt. Tempest was visited by a small 
party of geologists and nothing other than coastal sand dune material 
was encountered all the way from Tangalooma to Mt. Tempest, while 
all around as far as could be seen similar material existed. 

A visit to Cape Moreton on 30th May last by Drs. E. 0. Marks, 
W. H. Bryan, A. K. Denmead and the contributor found the acid 
volcanic rock— fiuidal rhyolite — ^very well developed at North Point 
and outcropping for about one mile in a south-westerly direction along 
the Pacific foreshore towards the Cape Moreton lighthouse. 

Bocky Hill nearby rising to a height of 250 feet was capped with 
coarse quartzites which elsewhere overlie conformably carbonaceous 
shales containing TJiinTif&Zdicif (uywfrd and other fossil flora remains. 

The headland immediately to the east of the Cape Moreton light- 
house some 200-300 feet high is made up of sandstones and shales, in 
|^xt_eoalbearing, and on the fossil evidence apparently belonging to 
tlie. Ips^eh series. They dip northerly at a very gentle angle. The 
b^-seams are small and not workable on the evidence of their outcrops. 
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Underlying the basal conglomerate beds of this coal-bearing series 
one may find the flnidal rhyolite, while boulders of rhyolite in the con- 
glomerate are abundant. It is possible that this centre marks the focus 
of the rhyolitic volcanic activity which yielded the Brisbane Tuff material 
as the latter is found at the base of the Ipswich series in the neighbour- 
hood of Brisbane. 

The most southerly projecting headlands about one half-mile south 
of the lighthouse are made up of andesitic agglomerate very angular 
in character with abundant epidote developed and purplish colour 
generally. In these latter respects it bears’ some resemblance to the 
andesites of the Gympie goldfield. 

Professor Richards’ exhibit was discussed by Drs. Bryan and Marks 
and Messrs. Denmead, Tryon and Bennett. 

A paper by Dr. Dorothy Hill, ‘‘Euryphyllum, a new genus of 
Permian Zaphrentoid Rugose Corals,” was laid on the table on the 
motion of Professor Richards and Dr. Whitehouse, who stated that as 
Dr. Hill would be shortly returning to Queensland she might be asked 
to speak on the subject later in the year. 

A paper entitled, '^An Investigation of a Taint in the Rib Bones of 
Bacon 5 the Determination of Halophilic Vibrios (n. spp.)” was read 
by Mr. Frank Berry Smith. 

The remainder of the evening was devoted to bacteriological exhibits. 

Dr. Duhig exhibited a collection of bacterial cultures mainly of the 
pigment form types, pathogenic for man, with explanatory comments 
on the special features of the biology of different genera. 

Dr. J. R. Vickery exhibited plates of a concentrated beef fat 
emulsion which had been inoculated with pure strains of (1) an 
asporogenous yeast Geoirichoides sp, and (2) Pseudomonas sp. No, 303. 
In both samples, extensive hydrolysis of the fat had taken place j in 
the case of the yeast, the liberated f att/ acids had been, in part, broken 
down to caproic, caprylic and capric acids, giving the sample a character- 
istic sharp, cheesy flavour and odour. In the case of fat acted upon by 
Pseudomonas sp. No. 303, the nature of the malodorous degradation is 
unknown. 

Mr. A. R. Riddle exhibited ultra-violet spectrograms of the mercury- 
in-quartz arc ‘‘photographed” in bacteria. Energy in certain regions 
of the ultra-violet ^eetrum possessed the power to kxU bacteria. Hence 
when an agar plate coated with bacteria was exposed to spectrally 
dispersed ultra-violet radiation, the organisms at the points of impinge- 
ment of all bacterieidally potent wave-lengths would be killed. Upon 
incubation, these lines would show up as clear rectangles of agar. In 
that way the region of bactericidal potency could be determined and 
relative bactericidal power of the various wave-length roughly estimated. 

Dr. D. A. Herbert exhibited specimens of crown gall {Pseudomonm 
tvmefaciens) of turnips, root nodules of legumes and of Gasuarina 
Cimmnghamiana^ and leaf galls on Paveiia natalensis. He spoke of 
recent developments in the study of symbiotic nitrogen fixing bacteria. 

A vote of thanks to the exhibitors, moved by Professor Bagster, 
seconded by* Mr. Longman, was carried. 
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Abstract of Proceedings^ 28th June^ 1937. 

The ordinary monthly meeting of the society was held on Monday, 
2&’th June, in the Geology Lecture Theatre of the University at 8 p.m. 
The President, Professor L. S. Bagster, occupied the chair, and about 
fifty members and visitors were present. The minutes of the previous 
meeting were read and confirmed. The following were proposed for 
ordinary membership: — Mr. C. Ellis, B.E. (Investigations Officer, 
Forestry Department, Queensland) by Mr. Perkins and Dr. Herbert; 
Dr. H/C. Webster, P.Inst.P., (Lecturer in Biophysics, University of 
Queensland) by Professor Bagster and Dr. T. G. H. Jones, Messrs. E. 
Greenham, S. Carter, and C. W. Ball (Students in the Geology Depart- 
ment of the University) were proposed for associate membership by 
Drs. W. H. Bryan and P. W. Whitehouse. The Bev. Father Fahey, 
and Messrs. G. S. Bongers, P. James, and E. Cummings were unanimously 
elected ordinary members of the society. 

Dr. E. 0. Marks exhibited some volcanic ash which was thrown out 
in the recent Eruption and brought back by Dr. K. B. Fraser. 

Dr. P. W. Whitehouse exhibited two australites from South-Western 
Queensland, one from Mopraberrie Station and the other from Bedourie. 
Apart from a reference in a popular book, ^^Our Sandhill Country ’’ 
by Mrs. Duncan Kemp (Sydney 1932), where mention is made of 
australites at Mooraberrie, there does not appear to be any authentic- 
ated reference in literature to australites in Queensland (Professor 
H. C. Richards, in Memoirs Queensland Museum, Volume 10, page 67, 
1930 has noted a doubtful occurrence of australites in Northern Queens- 
land). The present specimens were presented to the University of 
Queensland by Mrs. Duncan Kemp (Mooraberrie) and Mrs. G. Gaffney 
(Bedourie). Bedourie and Mooraberrie are some 120 miles apart. 
According to local report the australites are not rare at Mooraberrie. 
So far as is known only this one specimen has yet been collected from 
Bedourie. 

The main business of the evening was a lecture entitled ^‘Inter- 
action of radiation with living matter^' by H. C. Webster, Ph.D., 
F. Inst. P. 

The lecture was limited to one region of the spectrum of electro- 
magnetic radiation, viz., that usually included under the terms X-rays 
and gamma-rays. The relation 

Ve = hvm = hc/Am 

expressing the relation between the (peak) potential V applied to an 
X-ray tube, and the maximum frequency vm^ and minimum wavelength 
Am of the radiation then emitted! from the tube, — (h, e, e, being 
universal constants) — ^was used to determine frequency (strictly 
quantum energy) in terms of V, viz., in ‘'electron-volts^' (eV). The 
quantum theory, which states that when energy is transferred between 
radiation and matter, the radiation behaves as if comprised of particles 
(quanta) of energy h , where is the frequency of the radiation, 
will be used to describe the processes that occur when radiation of 
frequency (more correctly, quantum energy) between 150,000 electron- 
volts and 20,000,000 electron-volts reacts on matter. 

The primary processes that occur are known to be limited to the 
following four: — 

1. Photo-electric. 

(Quantum+Atom) gives (Ionized atom -f High speed electron) 
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2. Scattering.^ (Compton effect). 

(Quantum + Atom) gives (New Quantum (lower frequency) 
-]- Ionized atom + High-speed electron.) 

3. Pair-production. 

(Quantum -f Atom) gives (Atom (unaffected) + Higli-speed 
electron High-speed positron.) 

4. Nuclear disintegration. 

(Quantum + Nucleus) gives (New nucleus -f- High-speed proton 
or neutron) 

(It should he explained that a positron is similar to an electron except 
that it has a positive instead of a negative charge. A proton is a normal 
hydrogen nucleus, a neutron is an uncharged particle of nearly the 
same mass as a proton.) The first two processes occur for all frequencies 
considered (the second always predominates in the case of living matter) . 
The third process commences to occur for frequencies oyer 1,800,000 
eV, but is unimportant compared with process 2 for living matter, 
except above about 5 million eY. The fourth process is known to occur 
only for a few types of nucleus, none of which are present, except in 
very small proportions, in living matter. 

The third process, and in some cases the fourth, involve the 
conversion of energy into matter. This process, regarded as impossible 
until the advent of Eelativity theory, has previously been discovered 
to occur in several types of nuclear disintegration. 

Considering the action of the above processes on biological material, 
it is evident that the first step in the production of biological action by 
X- and gamma-rays is the creation of channels of ionized matter in 
the material. In the case of photo-electrons, for instance, these channels 
extend through 40 individual cells of the material cell assumed to have 
a diameter of 5 x cm) for 150,000 eV radiation, and 800 cells for 
1,200,000 eV radiation. 

When considering the biological action of these rays it is usual 
to measure the ''dose’’ in units which are approximated proportional 
to the amount of energy absorbed per unit volume of the material. 
It is therefore important to know the total length of ionized channel 
for unit dose, i.e., the total lengths of all the channels placed end to end. 
In the case of water, the major constituent of biological material, 
Mayneord has shown that the total length is approximately constant 
between 10,000 and 80,000 eY, decreases to a minimum near 100,000, 
increases to about seven times this value near 1,000,000 eY, then again 
decreases. 

Eeferring these results to practical problems in cell destruction, 
Mayneord has shown that if one assumes that a single passage of an 
ionized channel through a cell kills it, gamma-rays are more effective for 
cell destruction than X-rays. If, however, a specified amount of ioniza- 
tion within the cell is necessary for destruction, gamma-rays may be 
more or less, or equally, destructive as X-rays, according to the dose. 
In actuality, of course, it is doubtful if any such simple assumptions 
are adequate. 

A vote of thanks moved by Dr: J. Yickery was carried by 
acclamation. 

* The process of scattering without loss of energy, which sometimes occurs, 
is of no importance in the present connection. 
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Abstract op Proceedings, 26th Judy, 1937. 

The ordinary monthly meeting of the society was held on Monday, 
26th at 8 p.m., in the Geology Lecture Theatre of the University. 
The President, Professor L. S. Bagster, occupied the chair, md about 
thirty members and visitors were present. Apologies were received from 
Messrs. Just and Cummings. The minutes of the previous meeting were 
read and confirmed. Mr. V. Robinson was proposed for ordinary 
membership by Drs. W. H. Bryan and P. W. 'Whitehouse. Mr C. 
Ellis and Dr. H. C. Webster were unanimously elected ordinary members 
of the society. Messrs. R. Greenham, S. Carter, and C. W. Ball were 
unanimously elected associate members of the society. 

Mr. G H. Hardy read a paper entitled “Notes on Australian 
IMuseoidea III. Dexiinae, Phasiinae, and Tachininae. ” The paper 
includes keys to the more important genera and subfamilies. Valuable 
notes are also given on a number of species which have been bred from 
Lepidopterous caterpillars of economic importance in Eastern Australia. 

The main business of the evening was a very interesting address 
by Mr. S. Clarke, B.E., on 'Hhe New Laboratories of the Division of 
Eorest Products, C.S.I.R. ; Its Equipment and Activities.” The lecture 
was illustrated by a very fine set of lantern slides A vote of thanks, 
moved by Dr. Herbert and Professor Richards, was carried by 
acclamation. 


Abstract op Proceedings, 30th August, 1937. 

The ordinary monthly meeting of the society was held on Monday, 
30th August, in the Geology Lecture Theatre of the University, at 
8 p.m. The President, Professor L. S. Bagster, occupied the chair, and 
about 45 members and visitors were present. The minutes of tLe 
previous meeting were read and confirmed. Mr. C. Rowe was proposed 
for ordinary membership by Messrs. Christian and Perkins. Mr. V. 
Robinson was unanimously elected an ordinary member of the society. 

Mr. S. T. Blake, M.Sc., read extracts from a paper entitled ‘‘The 
Genus Iseilema in Queensland.” 

The genus Iseilema, the group of grasses known collectively as 
Flinders Grass, which was revised by C. E. Hubbard in 1935. They 
are among the most valuable of the forage grasses of the interior^ of 
Queensland, and their field relationships were closely studied during 
the years 1934-1936, but particularly in the last year when they were 
very abundant. Two new species were discovered and are described, 
liaising the known nunfber of Queensland species to ten. A key to all 
known Australian forms is included, and a vernacular name is sug- 
gested for each species. The genus as a whole, and then each species, 
ate discussed as to morphology, field characteristics, eeologieal^ require- 
meiitS .and economics. The distribution of each species is indicated by 
representative locality records. Some species are as yet known in but 
one or two localities. Two are very widely spread, while the distribu- 
tion of some others depend on conditions of drainage. The probability 
of hybridism is discussed, and two new hybrids are indicated. 

This paper discussed by Messrs, Whiter Ogilvie and Bennett, 
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Miss M. WMteliouse read extracts from a paper entitled ‘'The 
Zeolites of Queensland.’’ This paper consists of a list of known 
zeolites in Queensland, twelve in number, with the mode and places of 
occurrence of each and its associated minerals, A short account of the 
mode of formation of zeolites in general and a bibliography of Queens- 
land zeolites are also presented. 

Professor H. C. Richards and Dr. W. H. Bryan commented on 
this paper. 

Mr. Haenke read extracts from a paper entitled “Essential Oils 
from the Queensland Elora Melaleuca Viridiflora” (Part II), by T. G, H. 
Jones, D.Sc., and W. C. Haenke; B.Sc. (App.). 

The essential oil of the cineol variety of the broad leaved^ Mela- 
leuca has been examined in detail and the following constituents 
reported: — a Pinene, dipentene, terpineol, cineol, sesquiterpene and a 
crystalline alcohol apparently not previously described. 

The oil thus in no way resembles that from the other variety of 
Melaleuca viridiflora, which contains mainly linalol and nerolidol. 

This paper was discussed by Messrs. White, Blake, Bennett, and 
Bagster. 

The main business of the evening was supplied by Messrs. C. S. 
Christian, B.Se.Agr., and T. B.- Paltridge, B.Sc. 

Mr. Christian spoke about “Co-operative Pasture Plant Improve- 
ment Investigations in Queensland.” 

The subject of the lecture delivered by Mr. Paltridge was “Plant 
Introduction Investigations in Queensland.” 

Both lectures were very interesting and informative. A vote of 
thanks, moved by Professor Richards, supported by Professor Murray 
and Messrs. White and Blake, was carried by acclamation. 


Abstract op Proceedings, 27th September, 1937. 

The ordinary monthly meeting of the society was held on Monday, 
27th September, in the Geology Lecture Theatre of the University, at 
8 p.m. The President, Professor L. S. Bagster, occupied the chair, and 
about forty-five members and visitors were present. The minutes of 
the previous meeting were read and confirmed. Mr. R. Rowe was 
unanimously elected an ordinary member of the society. 

Dr. E. 0, Marks exhibited a coarse-grained gabbroid rock collected 
at Conondale./ Professor H. C. Richards commented on this exhibit, ^ 

Mr. Ogilvie exhibited two examples of bore pipes 6 inches ih 
diameter which were practically blocked by deposits of calcium 
carbonate. Mr. E. Bennett commented on this exhibit. 

The main business of the evening was a series of short addresses 
on phosphorus. Dr. W. H. Bryan dealt with the inorganic source of 
phosphorus. 

Every particle of phosphorus found in every living thing comes 
in the first place from the rocks forming the earth ’s crust, and m 
the end every particle returns there. Phosphorus does not occur ia 
rocks as a native element like sulphur, but is always found in chemie^l; 
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combination. There are a number of phosphatic minerals, such as 
tur(iuoise, wavellite, vivianite, pyromorphite, and apatite, but although 
each has an interesting story to tell they may all be ignored as sources 
of phosphorus save apatite. This mineral provides an overwhelming 
preponderance of the phosphorus found in living things, in spite of 
the fact that it rarely occurs in large quantities. But although it lacks 
impressive bulk it is virtually ubiquitous in the crust of the earth, 
occurring in practically every rock in small or smaller amount. It 
occurs in largest quantity in basalts, of which it forms one-half of 1 
per cent., while granites and limestones contain about half as much 
and sandstones still less. 

A certain amount of phosphorus is available to plants directly 
from apatite in the soil, especially that lying above igneous rocks, but 
much of the naturally acquired phosphates and all of the phosphates 
added by man have only a very indirect relationship to the original 
apatite. The history of the successive changes is not completely 
understood, but the essentials seem to be as follows: — 

Much of the apatite in igneous rocks is leached out and carried 
away in solution, ultimately to reach the sea. Here it is taken up by 
marine animals and either expelled as ejecta or absorbed- into the 
tissues, whence on the death of the animal it sinks with the skeleton, 
to the sea floor. In this way marine deposits of phosphatic limestone 
slowly accumulate. If these are, as a result of great earth movements-, 
converted into land the phosphorus content tends as. a result of 
several different geological processes to become concentrated into 
various kinds of phosphatic deposits. 

Variants of the cycle thus briefly outlined are found where the 
phosphorus secreted by animals is returned in the shape of cave 
earth, in which phosphatic skeletons occur mingled with phosphatic 
excreta ; or on certain islands and shores where sea-birds congregate 
and great deposits of guano are formed. A particularly interesting 
extension of the phosphate cycle is found where guano accumulates on 
islands which are really uplifted coral reefs. In these eases phosxjhoric 
acid leached from' the guano by occasional rains makes its way down 
to the coral, which it converts into calcium phosphate. 

But 'always in the phosphoru^s cycle the main features are the 
same. The cycle starts with calcium phosphate and it ends with 
calcium phosphate. It is true that the initial material is crystalline 
and called Apatite,’^ and that the final product is amorphous and 
known as ^^Phosphorite,’’ but chemically these things are identical, 
and the cycle is complete. 

Dr. M. White briefly traced the course by which phosphorus 
becomes available to animals, and then devoted the main part of his 
address to the assimilation of phosphorus hy the various classes of 
animals and its physiological role in the body proper. 

The occurrence of phospho-proteins in the*animal kingdom only 
imtsihle feature. Casein in milk and vitellin in egg were the 
phospho-proteins because of the ease of obtaining pure 
It is interesting to note that the milk of the egg-laying 
mionotreme, the echidna, contained casein. 

I' , , 
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The importance of phosphorus in milk and the relation it bore 
to rate of development in the young of mammals was illustrated by 
showing the parallel in time taken to double birth weight and the 
phosphorus content of the milk. 

The phosphorus requirements of ruminants was discussed and the 
methods employed in arriving at an estimate outlined. 

The role of phosphorus in muscle contraction was described. The 
physiological importance of phosphorus in the skeleton, the blood, 
nuclei acids, hexose phosphates, fat and water-soluble phospholipides 
was stressed, and a brief outline of the functions of these groups given. 

Dr. A. W. Turner gave an account of a phosphorus deficiency 
disease known as ^^Pegleg,^' which is very prevalent in two large 
areas in North Queensland, one near Charters Towers and the other 
north-east of Cloneurry. The disease is characterised by unthriftiness, 
a tendency to chew bones, a low reproductive index, and general poor 
condition. In the early stages of the disease the animals develop a 
stilted gait, the back becomes arched, and the bones readily fracture. 
Post-mortem examination shows a definite softening of the bony 
tissue. By repeating the South African experiments it was found 
that phosphatic supplements like diealcium phosphate and finely 
ground bone meal were satisfactory. 

Dr. J. V. Duhig spoke about the role of phosphorus in human 
nutrition and human pathology. 

A rather prolonged discussion took place in which the following 
participated: — Professor H. E. Seddon and Messrs. Gurney, Bennett, 
Tryon, and Blake. 

A vote of thanks to the speakers moved by Professor Murray 
was eaiTied by acclamation. 

Abstract of an Address given by Mr. 0. S. Christian, B.Sc.Agr., M.Sc., 
on Co-operative Pasture Plant Improvement Investigations. 

These investigations are being conducted by the Council for 
Scientific and Industrial Eesearch in co-operation with the Queensland 
Departments of Public Instruction and of Agriculture and Stock. 

Any method of pasture improvement involves one or both of two 
things : Firstly, by a change in the environment, rate, quantity, time, 
and quality of growth, together with the relative importance of the 
naturally occurring species, may be altered. Secondly, species new 
to the pasture may be utilised, either by sowing them, in mixtures 
or otherwise, on prepared land, to form an entirely new pasture, or 
by introducing them into the existing pasture merely as a part of the 
total population. It is with the provision of such new pasture plants 
that much of the Council for Scientific and Industrial Eesearch work at 
Lawes is concerned. This talk deals with the work of the Genetics 
Section of the Council for Scientific and Industrial Eesearch in this 
regard. 

The problems included in the programme of work to be under- 
taken include several fundamental problems of pasture development 
in Queensland. 

.(1) The provision of suitable legumes for inclusion in graSs 
mixtures is recognised generally as being one if not the most 
important pasture problem. 
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( 2 ) Most native pastures in Queensland make their maximum 
growth in the summer, and grow poorly in wintei*. Requests are 
frequently received for winter-growing species. As most of Queens- 
land pasture areas hav^ a very limited winter rainfall it may not 
prove to he efficient farming to attempt to grow winter-growing 
perennials over a wide area. The possibility of producing a suitable 
winter-growing pasture plant is being investigated. 

( 3 ) Summer is the natural growing period in Queensland, Every 
possible advantage should be taken during that period of producing 
feed, not only for summer consumption, but, by some means of con- 
servation, for utilisation during winter and during droughts. Summer 
species are being studied in an attempt to increase their yields, to 
prolong their growth period, thereby shortening the winter feeding 
period, and also to improve them in regard to their value as standing 
hay during the winter months. 

The main species under investigation are Medicaga sativa and 
related species, iLespedeza species, P^h<ilaris tulerom and related species, 
Astrella species, and CMoris gayama. 

Species are the product of evolution, but evolution is still con- 
tinuing. Thus collections of material botanically known as the one 
species, from different localities, show inherited variations in general 
type and behaviour. Some of these regional strains are superior 
agronomic types, and their collection, testing, and multiplication are 
the first steps in plant improvement. Inherited variations also exist 
within each of the regional strains. It is. the object of the geneticist 
to study^ as many of these variants as possible to determine their 
agronomic value, and then to produce pure-breeding or nearly pure- 
breeding strains of the best agronomic types. Breeding involves selec- 
tion,^ strain breeding by controlled pollination, and interspecific 
hybridisation. The strains produced will be subjected to exhaustive 
field trials, and the best multiplied and distributed. 

Some details of the work already done in each of the species 
were then given. 

Reference was made to the unlimited scope of plant-breeding 
outside the recognised fields of selection and character combination 
within a species. In conclusion, a few remarks were made concerning 
the possibilities resulting from and the necessity for further informa- 
tion concerning the fundaments of inheritance of quantitative charac- 
ters, fertilisation, cell division, origin and production of polyploid 
forms, interspecific and intergeneric hybridisation. 


AbstrxV.ct of Proceedings, 25th October, 1937. 

The Ordinary Monthly Meeting of the Society was held on Monday, 
25th October, in^ the Geology Lecture Theatre of the University, at 
8 p.m* The President, Professor L. S. Bagster, occupied the chair, and 
about thitty members and visitors were present. The minutes of the 
preyions meeting were read and confirmed. 

The busine^ of the evening was a series of papers which were read 
qf eqinmunieated in part, 5 

, a new genus of Permian Zaphrentoid Rugose 

OoraH’^byDr.Bor^^^ 
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2. ' ' Essential Oils from the Queensland Flora, Part XIII. ; 
Cimmnomimi OUveri/’ by T. G. H. Jones and P. N. Lahey, was 
communicated by the latter. 

This oil, previously investigated by Hargreaves, has been 
re-examined. We were unable to confirm the 60 per cent, camphor 
content recorded by Hargreaves, 51 per cent, being obtained from two 
samples of oil. 

Other constituents not previously recorded were d-limonene, 
dipentene, myrcene, bornyl formate, a sesquiterpene and sesquiterpene 
alcohol, and methyl eugenol. 

3. ''The Establishment of a Seismological Station in Brisbane, 
Queensland/’ by W. H. Bryan, D.Se. 

A seismological station has recently been established in Brisbane. 
The station is maintained and operated by the Department of Geology 
of the University of Queensland assisted by a grant from the Common- 
wealth Government through the Australian Council for Scientific and 
Industrial Eesearch. 

The room in which the instruments are housed is in the basement 
of the new University Library. The equipment consists of two Milne- 
Shaw horizontal pendulum seismographs with electro-magnetic damping 
and optical recording. One of these instruments wms presented to the 
University of Queensland by a generous donor who wishes to remain 
anonymous. The other was provided by the Australian Council for 
Scientific and Industrial Eesearch. 

Accurate time is provided by an electrically driven synchronome 
clock which is checked by radio against standard time signals. 

The station is in continuous operation, and issues and transmits to 
many parts of the world monthly bulletins containing readings and 
interpretations of all earthquakes recorded at the station. 

Situated as it is on the margin of the actively seismic Pacific basin, 
this ne^v observatory should play an important part in international 
seismology, more particularly as it helps to bridge the large gap in the 
chain of eircum-Pacific stations that has hitherto existed between 
Sydney and Batavia. 

4. "The Gayndah Earthquake of 1935,” by W. H.* Bryan, D.Sc., 
and P. W. Whitehouse, Ph.D. (communicated by Dr. Whitehouse). 

On 12th April, 1935, at about 11.35 a.m. Eastern Standard Time, 
an earth tremor was felt over a large area of South-Eastern Queensland- 
Some 200 personal records were collected and analysed. Prom a study 
of these data intensities of the shock were calculated. The disturbance 
originated from a region about 10 miles north-east of Gayndah. In 
the ineizoseismal area intensities of at least R.P. 7 were felt. It was 
apparently a tectonic earthquake originating at shallow depth, probably 
along a north-easterly line. The distribution of apparent intensities had 
certain unusual features, and some curious correlations with geological 
structure have been noted. Pollowing upon the main tremor a series 
of aftershocks occurred at intervals until 14th December. Seventy-three 
such aftershocks were recorded by an observer in the meizoseismal area 
between 12th April and 22nd July. 

5. "Studies in Oriental and Australian Trypaneidae, Part 11. 
Adraminm and BaciwB from India, Ceylon, Malaya, Sumatra, Borneo, 
Philippine Islands, and Pormosa,” by P. A, Perkins, B.Sc. ^gr. 
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In this, the second of a series of papers on the Oriental and 
Anstralasian Trypaneid®, one genus, seven species and two varieties 
are described as new. Two species described early in the last century, 
and not since recorded, are redeseribed. Keys are provided for all the 
larger genera. Most of the common species are discussed, particular 
reference being made to their distribution, variation, and synonymy. 
The new species are as follows : — Slnmeta mgrotibialiSj 8. nigratihialis 
var laia, Strumeta iillyardi, AfrodMus ja^vanmsis, Nesodacm longi- 
mudatus, Oallantra splendida, Zeugodacus cmidatus var mamlatdi^, 
Z&ugodacAis pendleburyi, and Paradacm fulvipes. 

6. ''The Upland Savannahs of the Bunya Mountains,’’^ by D. A. 
Herbert, D.Se. 

Grassy areas varying in size from a few acres to several hundred 
acres are interspersed with rain forest on the Bunya Mountains, about 
30 miles north-west of Dalby. These replace the open eucalyptus forest 
at about an elevation- of 2,800 "feet. They represent a grassland sub- 
climax, and only in isolated places does the Eucalyptm tereticornis 
forest climax become established. It is considered that the grassed slopes 
are the result of destruction of Eucalyptus forest, probably by fire by 
the blacks in the days when they gathered for the collection of bunya 
pine seeds. 

The following took part in the discussions which followed the 
reading of the papers:— Drs. W. H. Bryan and D. A. Herbert and 
Messrs. F. Bennett, J. H. Smith, T. Jack, S. T. Blake, and C. Schindler. 

A vote of thanks moved by Mr. G. H. Barker was carried by 
acclamation. 


ABSTRACt OP Pbooeedinos, 29th November, 1937. 

The Ordinary Monthly Meeting of the Society was held on Monday, 
29th November, at 8 p.m., in the Geology Lecture Theatre of the Univer- 
sity. The president, Professor L. S. Bagster, occupied the chair, and 
about fifty members and. visitors were present. An apology was received 
from Mr. T^st. The minutes of the previous meeting were read and 
confirmed. The president drew attention to the death of Professor 
Howchin, and Professor Bichards moved that a letter of condolence be 
sent to his relatives. 

Professor Bichards exhibited a graph of the Barrier Beef Bore at 
Hayman Island and showed some of the material obtained at different 
depths. Mr. Biddle showed some new apparatus for controlling 
temperatures in refrigeration work. 

Mr. Watkins showed some pictures of a small vertical fault in the 
Spicer’s Gap district. 

Mr. J. H. Simmonds read short paper entitled " \lternaria 
passiflor® n. sp., the Causal Organism of Brown Spot of Passion Vine.” 

Mr. S. T. Blake read two papers entitled : — 

1. ''Notes on Australian Cyperaeeae, Part II.” 

2. ' The plant communities of Western Queensland and their 
relationships, wdth special reference to the grazing industry. ’ ^ 

A vote of thanks to the speakers moved by Mr. White was carried by 
acclamation. 
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Pnblicatioiis are being received from the following Institutions, Societies, etc., 
and are hereby gratefully acknowledged: — 


Algeria — 

Societe de Geographic et d ^Arehaeologie 
d^Oran. 

Argentine — 

Universidad Nacional de la Plata, 
Australia — 

Commonwealth Bureau of Census and 
Statistics, Canl3erra. 

Department of Agriculture, Melbourne. 
Department of Mines, Melbourne. 
Royal Society of Victoria. 

Field Naturalists^ Club, Melbourne. 
Council for Scientific and Industrial 
s Research, Melbourne. 

"'^Astralian Chemical Institute, 
Melbourne. 

Department of Mines, Adelaide. 
Waite Agricultural Research Institute, 
Glon Osmond. 

Royal Society of South Australia. 
Royal Gpographical Society of Aus- 
tralasia, Adelaide. 

Public Library, Museum, and Art 
Gallery, Adelaide. 

University of Adelaide. 

Standards Association of Australia, 
Sydney. 

Naturalists^ Society of New South 
Wales. 

Department of Agriculture, Sydney. 
Department of Mines, Sydney. 

Royal Society of New South Wales. 
Linneau Society of New South Wales. 
Australian Museum, Sydney. 

Public Library, Sydney. 

University of Sydney. 

Botanic Gardens, Sydney. 

Australian Veterinary Society, Sydney. 
(Queensland Naturalists^ Club, Brisbane. 
Department of Mines, Brisbane. 
Queensland Museum, Brisbane, 
l^epartment of Agriculture, Brisbane. 
Registrar-General's Department, Bris- 
bane. 

Royal Geographical Society of Aus- 
tralasia (Queensland), Brisbane. 
Field Naturalists' Club, Hobart. 

Royal Society of Tasmania. 

Mines Department, Hobart. 

Mines Department, Perth. 

Royal Society of Western Australia. 
North Queensland Naturalists' Club. 

R.S.— H 


I Austria — 

j Naturhistorisclie Museum, Vienna. 
Belgium — 

Aeademie Royale de Belgique. 

Societe Royale de Botanique de Bel- 
gique. 

! Societe Royale Zoologique d© Bel- 

j 

I Brazil — 

! Instituto Oswaldo Cruz, Rio de Janeiro. 
* Miixisterio de Agricultura Industria y 
j Commereio, Bio de Janeiro. 

i British Isles — 
j Royal Botanic Gardens, Kew. 

! British Museum (Natural History), 

j London. 

I Cambridge Philosophical Society. 

Literary and Philosophical Society, 
Manchester. 

Leeds Philosophical and Literary 
Society. 

Royal Society, London. 

Conehological Society of Great Britain 
and Ireland, Manchester, 

Royal Empire Society, London. 

The Bristol Museum and Art Gallery. 
Imperial Bureau of Entonaology, 
London. 

I Imperial Agricultural Bureau, Aberyst- 
! wyth. 

j Royal Society of Edinburgh. 

Botanical Society of Edinburgh. 

Royal Dublin Society. 

I Royal Irish Academy, Dublin. 

I Canada — 

I Department of Mines, Ottawa. 

Royal Astronomical Society of Canada. 
Royal Society of Canada. 

Royal Canadian Institute. 

Nova Scotian Institute of Science. 
Department of Agrieulti^re, Ottawa. 

Oeylon^ — 

Colombo Museum. 

China — 

I Sinensia, Nankin University, China, 
j Cuba — 

j Soeiedad Geografica de Cuba, Haba^ 

; Denmark^ — , ' 

1 The University, Copenhagen. 
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Finland — 

Soeietas pro Fauna ct Flora Feiinica, 
Helsingfors. 

France — 

Station Zoologique de Cette. 

Soeiete des Sciences Naturelies de 
1 ^OuGst. 

Museum d’Histoire Naturelle, Paris. 

Soeiete Botanique de France. 

Soeiete Ceologique et Mineralogique d<i 
Bretagne. 

Soeiete de Geographic de Rochefort. 

Germany — 

Zoologisches Museuuq Berlin. 

Gesellschaft fur Erdkunde, Berlin. 

Deutsche Geologische Gesellschaft, 
Berlin. 

Haturhistoriseher Yerein der preus 
Rheinland und Westfalens, Bonn. 

Naturwissensehaftlicher Yerein zu 
Bremen. 

Senekenbergische Bibliothek, Frank- 
furt a. Main. 

Kaiserlieh Deutsche Akademie dor 
Naturforscher, Halle. 

Zoologisches Museum, Hamburg. 

H aturhistoriseh-M eclizinischer Y ereins, 
Heidelberg. 

Akademie der Wissenschaften, Leipzig. 

Bayerische Akademie der Wissenschaf- 
ten, Munich. 

Centralblatt fur Bakteriologie. 

Hawaii — 

Bernice Fauahi Bishop Museum, 
Honolulu. 

Holland — 

Technisehe Hoogescdiool, Delft. 


Italy — 

Institute di Bologna. 

Soeieta Toscana di Seienze ISTaturali, 
Pisa. 

Soeieta Africana dHtalia, Naples. 
Museo Civico, Genova. 

India — 

Geological* Survey of India. 
Agricultural Research Institute, Pusa. 

Japan — 

Beriehte der Ohara Institut, Kurashiki, 
Japan. 

Imperial University, Kyoto. 

Imperial University, Tokyo. 

National R-eseareh Council of Japan, 
Tokyo. 

Java — 

Koninklijk Naturkundige Yereeniging, 
Y^eltevredeu. 

Departement van Landbouw, 
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Presidential Address. 

ALCHEMY, AHCIEHT AND MODERN. 

By Professor L. S. Bagster, D.Se. 

(DeUvered before the Royal Society of Qim'osland, 2Stk March, 1938.) 

Perhaps the first step taken by one under the necessity of writing 
a presidential address is to find what his predecessors in office have 
talked, about. ^ I find, as is natural, addresses on general or pai'ticular 
scientific subjects, especially recent advances; though on several 
occasions speakers have rather discussed scientific aspects of human 
affairs in gperal, and our own in particular. This I consider all to the 
good. While a Royal Society exists for the encouragement of science 
and the extension of scientific knowledge, it would be quite wrong to 
neglect the relationship of that knowledge to the community. 

With increasing application of scientific knowledge to practical 
ends and evidence that some social disturbance is so created, it is a 
bounden duty of the scientist to take his part in helping towards a 
scientific ordering of the general life. You may not agree with the 
suggestion that the people who pay the piper should call the tune, Wt 
those who pay certainly would. It is our duty to show that our music 
is the best — that a scientific outlook and ordering of affairs will lead to 
greater general progress. 

If in my subject to-night— ‘‘Alchemy, Ancient and ModenP’— I try 
to give a human interest to the historical development of science and to 
point to practical and useful results of most modern developments, I 
make no apology, for I feel that none is needed. 

The popular idea of the medijcval alchemist as a knave and impostor 
taking advantage of the creciulity of the time is far from the truth. 
The early history of science is largely the early history of chemistry, 
and the many important early discoveries are entirely the work of the 
alchemists. 

As the first scientists, lost in prehistoric time, we may consider 
the men who reasoned out the cause of fire and learned how to produce 
it at will. Given fire, we have other prehistoric Newtons who developed 
crude cooking and metallurgy. Accidental use of ores, such as those 
of iron, in the fireplace would give rise to metal, followed by crude 
metallurgy. ' As chemistry deals largely with changes produced by 
change of conditions, we have here crude chemical operations — of course 
treated as yet as arts. ’ 

By the beginning of the Christian era knowledge of arts had so 
developed that intelligent beings had sufficient facts to attempt to 
reason as to cause and effect. 

The Greeks were among the first in the field with a theory of matter 
not very different from that at present accepted— that matter consisted of 
atoms alike for one type of matter, indestructible but composed of some 
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common constituents. Though nearly true, it was based on speculation 
rather than evidence. The Greeks, and later the Romans, seem to have 
despised labour, and experimental work was hardly thought of. 
Soldiering and administration were accepted occupations; work was 
left to slaves. Even the engineers of Greek and, especially, Roman 
times were often slaves. (I have even heard friends in that profession 
suggest that their case is not very different now.) Practical achievement 
only began when the Greek theories were taken up practically by workers 
in Egypt at Alexandria, where alchemy apparently originated. It has 
been suggested that actually there was a considerable chemical know- 
ledge in Egypt centuries earlier, in the hands of the priests. If so, they 
were careful to keep their knowledge secret, and we know nothing of 
it. It would be a valuable source of miracles and wonders with which 
to anme and awe a very ignorant and superstitious populace. Be this 
true or not, there is no doubt that by the third century a.d. a comsider- 
able knowledge of chemical operations was gained, classed under the 
name, at first, of ‘^chemeia,’' later by the Arabs named ^ ^alchemy.’' 
Alchemy is now usually associated with the early period when, following 
Greek theory, transmutation of elements was considered possible, and 
early experimental work was chiefly directed to this end, particularly the 
conversion of base metals to gold. 

Much of the Alexandrian knowledge has been lost to us through 
this belief. Though most of the workers were honest and convinced of 
the possibility of converting one metal to another, there were, as at 
present, those ready to take advantage of an opportunity, and these, 
selling various alloys as gold, finally became such a nuisance that the 
Roman emperor Diocletian, who was in control of Egypt, ordered all 
books on alchemy to be destroyed. Although Egypt was the birthplace 
of alchemy, its cradle was Arabia, for by the sixth century Mam had 
spread over Asia Minor, Arabia, North Africa, and Spain. The centres 
of this empire were Damascus and Baghdad, where culture and know- 
ledge were encouraged, the learning of Greece and Egpyt being fully 
utilised. Here from 600 to 800 a.d. — the European dark ages — learning 
flourished and alchemy grew exceedingly. Its exponents were still 
guided by the search for transmutation, believing in the common origin 
of matter. They were not impostors, however, but serious and 
exceedingly intelligent workers. The ordinary chemical operations of 
calcination, extraction, filtration, distillation, &c., were developed. 
Naturally, many new substances were produced, including nitric acid — 
not an easy substance to handle. 

The most famous of these Arabians — Geber — lived and worked at 
the time of Haroun al-Raschid. He wrote a number of works still in 
existence describing his discoveries, and I might quote from one to 
show his outlook: — 

'‘The first essential in chemistry is that thou shouldst 
perform practical work and conduct experiments, for he who 
performs not practical work nor makes experiments will never 
attain to the least degree of mastery. But thou, 0 my son, do 
thou experiment so that thou mayst acquire knowledge. 

“Scientists delight not in abundance of material; they 
rejoice only in the excellence of their experimental methods.’^ 

With the revival of learning in Europe which was coincident with 
th^ decay of the Arab empire, Arabian knowledge spread to Europe, 
particularly through the monasteries. 
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Through the Middle Ages the practice of what we may call 
alchemy’’ flourished and increased in Europe. Still transmutation 
was a guiding principle. Though workers believed in the ^‘philosopher’s 
stone” that, if discovered, would enable them to achieve their object 
of making gold, they followed up any discoveries with a true spirit of 
inquiry. Apart from the monks, interest spread among the nobility — 
the only other group with leisure and wealth to devote to it. In 
England Prince Rupert was a skilled worker. Often princes and rulers, 
interested but not skilled, would support and employ alchemists. This 
naturally lead to imposture, and several impostors in Europe were 
hanged for their pains. One alchemist, wiser than most,, refused the 
invitation of a German noble on the grounds that if he could malce 
gold he had no need for the prince, and if not the prince had no need for 
him. Another German prince and his court were persuaded by an 
Arab impostor that he could make gold, but that he needed some gold 
to start his process. The whole court gathered in the wox'kroom and 
threw their contribution into a furnace. The Arab threw in his own 
preparation, when there was an explosion, with much fume and smoke. 
When the smoke cleared, so had the Arab and the gold. 

Happenings of this sort do not alter the fact that the real alchemist 
was an investigator who made many discoveries of new chemical com- 
pounds and investigated their properties. Astrology and similar 
nonsense were mixed with the more serious work at times. This mixture 
of humbug and valuable knowledge is used by Scott in “Kenilworth,” 
where Weyland Smith poses to the ignorant as something of a magician, 
but on occasion is able to provide drugs necessary for saving of life. 
The humbug doubtless impressed the ignorant, and from them could 
be collected the wherewithal to carry on. 

Although the doctrine of transmutation persisted until the 
seventeenth century, it was realized by the fifteenth century that its 
actual achievement was unlikely, and gradually interest turned to 
various substances discovered and their possible use in medicine. 

The most famous name in this connection is Paracelsus, a Swiss, 
born in 1493, the son of a physician, who taught him the scientific 
knowledge of the time. Time would not permit an account of his life, 
but while quite young he wandered through Europe gathering further 
knowledge of alchemy, astrology, and medicine. Possessed of forceful 
personality and great conceit of his own ability, he was able to persuade 
others to take him at his valuation, and secured the post of city physician 
at Basel. Being exceedingly bombastic and quarrelsome, he soon had 
the whole of his medical fraternity “by the ears.” He attracted general 
attention by his attacks on alchemy as then practised, and he preached 
the doctrine of medical chemistry, possibly mainly to he in opposition 
to his collea^es- While one shudders at the probable sufferings of the 
mute, inglorious victim of his experiments, his preaching did much to 
start alchemy on more useful lines. 

Before leaving the alchemists I will mention one of the earliest 
scientific nutrition experiments of which we have record. This was due, 
according to tradition, to a German monk — ^Basil Valentine — who is 
supposed to have lived at the same period as Paraicelsus, but who, 
unlike him, was the author of a large volume of chemical discovery^ 
including antimony and some of its compounds. His antimony residues 
were thrown out and eaten by the monastery pigs, who grew and 
flourished exceedingly. Ascribing this to the antimony, • Valentine 
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decided to see whether it would have a similar eifect on his fellow 
monks. "With true scientific spirit, he added an antimony preparation 
to their food, but, in accord with scientific procedure, he used a control 
whose food had no antimony added. He himself was the control. The 
derivation of the word antimony’’ is supposed to be '‘anti moine” 
— monks’ enemy. Evidently pigs and monks present different nutrition 
problems. 

This tale of the old alchemists ends with the Civil War in England. 
A new one begins with Charles II. During his reign lived two of 
England’s most famous men — ^Newton and Boyle. During his reign, 
also, was founded the Royal Society of London. To Boyle we owe the 
final abandonment of the doctrine of transmutation accepted for nearly 
2,000 years. He set out the actual position of what he called the 
elementary substances, which could by no means be split up. Prom 
Boyle’s time — say, 1660 — ^until the end of the last century, we have 
what we might call the ' ' atomic period, ’ ’ when it was accepted that the 
group of about ninety substances so. called elements were quite 
indestructible and unchangeable — as, indeed, they were with the means, 
chemical and physical, at that time available. It was J. J. Thomson, 
of the Cavendish Laboratory, who in 1897 first s^hattered the beliefs of 
the chemists in the unique nature of their atoms when he showed that 
electrons less than onedhousandth the size of the smallest atom 
(hydrogen) could be produced by electric discharge from all types of 
atoms, and that all atoms furnished identical negatively charged 
electrons. The discovery of radium and other radio-active elements a 
little later, in the hands of Rutherford — Thomson’s successor at Cam- 
bridge — gave rise to what I may call the modem period of alchemy 
where first elements were shown to be changing and later new elements 
were built up. 

One need refer but briefly to the general facts of radio-activity — 
that radium and other radio-active elements emit radiation of three 
types— a very penetrating group : first, gamma rays, which are a true 
radiation of the same nature as X-rays ; second, the beta rays, identical 
with the negatively chpged electrons of the electric discharge tube ; and, 
third, the alpha radiation ; this was found to consist of positively charged 
particles of considerable mass, actually about four times as heavy as the 
hydrogen atom. The alpha particles were soon shown by Rutherford 
and Soddy to end their life as helium atoms. Helium is a gas present 
in very small amount in the air. It has not been very difidcult tO' prove 
that the loss of ^ alpha particles leaves new and lighter atoms behind 
until finally an inert residue of lead only remains. This disintegration 
theory is now generally accepted, and consequently the nineteenth- 
century conception of the atom as something unalterable and indestruc- 
tible has had to be modified. Until quite recently, however, man had 
no control over such atomic disintegration. No change of condition 
within his reach had any effect whatever on the rate or nature of radio 
change. ^ Of these radiations, thq alpha particles have proved the most 
interesting scientifically, as they have enabled the interior of the atom 
to be explored and for the first time have enabled the actual breakdown 
of non-radio-active atoms to be accomplished. The alpha particle moves 
with a velocity of tens of thousands of miles per second and can pene- 
trate not only through matter but through the atonas themselves, usually 
in a straight path. This path can be determined by electrical measure- 
mente and actually demonstrated photographically. Occasionally the 
particles are deflected from the straight path. A study of the deflection 
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enabled Eutherford to give ns a very definite picture of an atom. The 
atom consists of a small central nucleus positively charged, with sufficient 
negative electrons, forming a sort of planetary system, just to neutralise 
the positive charge of the nucleus. By study of speeti’a, of alpha 
particle scattering, and of the nature of X-rays emitted from different 
elements, the actual number of electrons has been determined for all 
atoms, the extremes being one only for hydrogen and ninety-two for the 
heaviest atom — ^uranium. .Tbe weight of an atom lies in tlie nucleus; 
the simplest and lightest atom (hydrogen) is considered to have a simple 
nucleus. This hydrogen nucleus or proton is almost certainly the unit 
from which the nucleus of heavier atoms is built. The proton carries a 
positive charge of electricity. Heavier atoms contain in the nucleus 
sufficient protons to balance the total negative charge of the surrounding 
electrons. The atoms in general have, however, a greater w’-eight com- 
pared with hydrogen than can be accounted for by the number of 
electrons (and corresponding number of protons). The extra weight is 
accounted for by neutral groups consisting of pairs of electron plus 
proton actually contained within the nucleus. Those electrons are in 
addition to what may be called the free electrons surrounding the 
nucleus. Such neutral pairs, called neutrons,^’ have recently actually 
been detected, driven from atomic nuclei by alpha-ray bombardment. 

The chemical properties of atoms are due almost entirely to the 
external electron grouping; the weight and certain physical properties 
depend on the nucleus. Recently it has been found possible to separate 
most chemical elements into separate fraictions whose atomic weights 
are slightly different though their chemical properties are identical. 
For our purpose we may consider the atomic weight asi the weight of an 
atom compared with the weight of an atom of hydrogen; thus the 
atomic weight represents the number of protons and neutrons in the 
atom. The different atoms with the same electron grouping have the 
same chemical properties, and all represent chemically one element. 
They are called ‘'isotopes.’^ They differ only in the number of inert 
neutron groups in the nucleus. While a few elements have no isotope, 
some have two and many have several ; tin has about a dozen. Except 
in one case, the isotopes of one element have atomic weights close 
together. The exception is hydrogen, which contains but the one proton 
and one free electron ; it is the one element that contains no neutron. 

It has one isotope now called "'deuterium,’’ which still has one 
free electron and one proton, but has also one neutron in the nucleus. 
In this ease one isotope is twice as heavy as the other; this great 
difference causes considerable difference in properties, and deuterium is 
the one isotope that has been separated in a pure state. Hydrogen and 
its isotope differ from other atoms in another way. I have already told 
how a high-tension electric discharge in a vacuum can remove electrons 
from atoms. Actually, it is very difficult to remove more than one 
electron, so that hydrogen and deuterium are the only elements that 
have a l3are nucleus left in the process. 

Atoms with an electron removed have, of course, a positive charge 
and are said to be ionised. Such ionised gases quickly pick up the 
necessary electron and revert to ordinary atoms. The only other 
particles with no electrons that we know of are the neutron already 
mentioned and the alpha particle. This last is formed by break-up of 
the nucleus of radio-active elements^ It is formed of two neutrons and 
two protons. Ejected with high velocity, it quickly slows down and 
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picks lip the necessary electrons to form helium. Although the bare 
particle can apparently penetrate actually through atoms, the final 
helium atom has lost this power. While the planetary electrons occupy 
only a minuste fraction of the effective volume of the atom, they are 
in such rapid movement that different portions are continually occupied 
and interpenetration is entirely prevented. Thus it is easy to remo've 
an electron, but very difficult to reach the nucleus, which it is necessary 
to attack if a permanent change in the atom is to be effected. Success 
has been attained by the use of four high-speed particles free from 
planetary electrons — the proton, deuteron, alpha particle, and neutron. 
Of these, the neutron is itself obtained by bombarding atoms of small 
atomic weight with alpha particles, and is itself a product of actual 
atomic break-up. 

All four are now used to attack the nucleus, and all cause nuclear 
rearrangement with the actual fonnation of new elements. The first 
and classic experiment is that carried out in Rutherford^s laboratory, 
where nitrogen gas was exposed to alpha-ray bombardment. There is 
a very beautiful method for following the passage of the alpha or similar 
fast-moving particles through moist gas, where they leave a trail of 
ionised gas in their track. The ions act as nuclei for condensation of 
water vapour and produce a thin fog track which can be photographed. 
The alpha-ray track is nearly always a straight line, but in nitrogen 
very occasionally a forked track appears, one branch of the fork being 
longer than the original tracks. From its behaviour, this new timck 
could only be 'ascribed to a proton or hydrogen nucleus, which, of course, 
as it slowed down, would acquire an electron and become an ordinary 
atom. The second branch of the fork is shorter than the original. As 
we have to assume that the helium and nitrogen nuclei have collided 
and the proton has escaped, we must regard the second track as due 
to the combined residues. From the numl)er of protons (8) and 
neutrons (9), we should have a new combined nucleus with an atomic 
weight of 1-17, but with an electron grouping and chemical properties 
of oxygen, atomic weight 16 — an oxygen isotope. It is interesting to 
know that quite recently this isotope has been found to exist in small 
proportion in the atmosphere, and a partial separation has even been 
effected. This experiment, carried out in 1925, is an effective' demon- 
stration of the first artificial transmutation of an element. The actual 
mount of material changed was almost infinitely small and quite 
incapable of chemical recognition. Later it was found that protons 
could be driven from most of the lighter elements np to potassium, but 
that the heavier elements could not be attacked, possibly because the 
greater number of positively charged protons in the nucleus exerted 
m great a repulsive force on the positively charged alpha particle that 
it could not approach the nucleus. 

Rutherford's explanation of transmutation was at first regarded 
as ingenious and very probable, but later accumulation of evidence 
has shown him to have been actually correct. The most important of 
the recent discoveries was that made by the daughter of Madam Curie, 
the discoverer of radium, in collaboration with M. Joliot. They found 
that some of the lighter elements already known to undergo nuclear 
change also acquired a temporary radio-activity which persisted after 
reinoval from the alpha-ray bombardment. Next it was shown that both 
protons from hydrogen and deuterons from its isotope, accelerated to 
hi^ spefed in an electric field, could also induce temporary radio- 
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There is no doubt that we have here an actual transmutation with 
formation of new elements. The projectile particles penetrate the 
atomic nuclei, forming new and unstable atoms. So far the quantities 
produced have been far too small for actual' chendcal isolation, but 
there is undoubted chemical proof that new properties have been 
developed. Electrical methods are far more sensitive than chemical, 
and the radio-activity of the minute quantities is readily detected and 
may be used to follow the atoms during chemical reactions. As an 
example, we may take aluminium bombarded with alpha particles. The 
aluminium is dissolved in acid containing a small amount of phosphate. 
The added phosphate is then separated from the aluminium. All the 
radio-activity is now with the phosphorus, and no chemical process will 
separate it. The new element is thus a new isotope of phosphorus; 
in fact, all of the many new radio-active elements are isotopes of eonniion 
stable elements. During their radio change they revert sometimes to 
an ordinary stable form of an element, sometimes to- a new stable isotope. 
If carbon is 'bombarded with protons and then burnt, a minute quantity 
of gas is produced which gives all the tests for nitrogen except that it is 
radio-active. Prom the numbers of protons and neutrons involved, this 
unstable nitrogen has the same 7 protons as nitrogen, but has 6 instead 
of 7 neutrons and an atomic weight of 13 instead of 14. Both these new 
elements have a sihort life, half-disappearing in a few minutes. 

Transformations produced by protons and deuterons are more 
definitely artificially produced than those first discovered with alpha 
particles, as these are natural products, while the protons are themselves 
artificial and the whole series of changes becomes artificial. 

An interesting feature of many of the large number of artificial 
elements now known is that they emit, not electrons, but palrticles of 
electron size with a positive instead of negative charge. These positrons 
had just been discovered as a product of the strange cosmic rays that 
reach us from space, when their production in quantity from the new 
elements was discovered. They disappear when they lose their velocity, 
by interaction with electrons, both apparently being converted to some 
form of radiant energy. The loss of a positron causes a positive proton 
of the nucleus to change to a neutron, and the nucleus, with now a 
different total charge, forms a new type of atom naturally more stable. 
Thus the active nitrogen previously described has in its nucleus 7 protons 
and 6 neutrons. The radio change evolves a positron, leaving a nucleus 
with 6 protons and 7 neutrons. This will hold externally 6 electrons, 
as does carbon, of which it will be an isotope. 

The neutron, already mentioned as a nuclear constituent and as a 
product driven from lighter nuclei by alpha particles, can itself be 
used as a projectile with most interesting results. Having no electric 
charge, it can penetrate the larger nuclei that, as already explained, 
the charged proton and alpha particle cannot reach. 

An Italian worker (Fermi) claims to have thus added a neutron 
to the nucleus of uranium, the heaviest known element, producing a 
new element heavier than any natural one. 

With sulphur, neutrons produce an isotope of phosphorus that must 
be assigned an atomic weight of 32. This is different from natural phos- 
phorus of atomic weight 31, and also it is radio-active. It is also 
different from the active phosphorus from aluminium, which must have an 
atomic weight of 30. This sulphur product has a life of several weehs, 
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instead of tlie few minutes of the' aluminium product. All three forms 
of phosphorus have the same chemical reactions and cannot be separated 
from one another. All have 15 protons in the nucleus, but the different 
forms have 15, 16, and 17 neutrons. 

The sulphur product gives off electrons from the neutrons in its 
nucleus and reverts to sulphur. Not all the active elements revert to 
their original parent. Sodium bombarded with deutcrons sets free 
protons, which can be detected by the method already described for 
nitrogen. 

The neutrons of the deuterium are absorbed l)y the sodium. This 
produces no change in the electron system. The new product is still 
sodium, but it is an isotope, and the new nucleus is unstable ; the product 
is radio-active. Like the phosphorus just described, it gives off an 
electron from its neuclear neutron. This electron omission, of course, 
is readily measured. The original sodium contained 11 electrons and 
12 neutrons in the nucleus ; the radio-active sodium 11 electrons and 13 
neutrons. After emitting an electron from a neutron, the nucleus will 
contain 12 electrons and 12 protons. This is a change to an entirely 
new element — magnesium. At present some of the changes have an 
entirely speculative basis. I have described some of the oheraical 
evidence in the case of the radio-active bodies, l)ut once stable products 
are formed this method fails, and, as the quantities are so small, we are 
left only with the evidence of the various types of interacting groups 
and emitted particles. In this case there is no direct evidence for the 
magnesium. 

This radio-active sodium is one of the 3uost interesting of th(^ new 
bodies. Professor Lawrence, of California, 1ms built an exceedingly 
powerful apparatus for producing by electricml acceleration a very 
intense stream of deuterons. With this he has produced sufficient 
raidio-active sodium to have for a few hours an activity nearly e(iual to 
a milligram of radium, — a quantity often used medicinally. This has 
two important aspects : First, it suggests a cheap source of mateiial for 
cancer treatment — a material, moreover, that would in a few days 
become a harmless, natural substance already in the body in quantity, 
while radium products may maintain harmful activity; second, with a 
miore powerful deuteron stream, which is possible, quantities sufficient 
for chemical examination and determination of nature of final product 
may be obtained. 

As another example of the practicall value of the new discoveries, 
I will describe how radio-active phosphorus from sulphur haS( been used 
to trace the history of the phosphorus in living organisms. Rats have 
been fed with a ration containing sodium phosphate which itself 
contained sufficient radio-phosphorus for easy detection electrically. 
All chemical tests have shown that the active and ordinary phosphorus 
are quite inseparable, and where one is the other will be. 

By examining the excreta and finally killing the animals, it wa.s 
possible to trace the movement of all the phosphorus fed. It was thus 
shown that the average phosphorus atom only stays in the body of the 
rat a couple of, mionths, and even in the skeleton 30 per cent, of the 
element is replaced every three weeks. Similar experiments were made 
with maize seedlings. These were grown in ordinary nutrient medium 
containing phosphate till two leaves had fully developed,' when radio- 
phosphorus was added to the* solution and the two next leaves were 



PRESIDENTIAL ADDRESS. 


0 


developed. Both sets of leaves had the same radio content, showing that 
phosphorus taken up later was added equally to all the leaves. This, 
of course, means that the element was continually shifting and that 
phosphorus compounds are not permanently fixed in a plant. Possibly 
we are at the beginning of a new era in physiological as well as chemical 
and physical history. 
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Essential Oils from the Queensland Flora — Part 
XIV. — ^Eucalyptus Conglomerata. 

By F. N. Lahey^ M.Sc., and T. G. II. Jones^ D.Se., A.A.C.L 
Department of Cliemistry, University of Queensland. 

(Bead before the Royal Society of Queensland^ 21th June, 1938.) 

The botanical characters of this Euealypt have been described by 
Maiden and Blakely. As pointed out by them, it closcdy resembles the 
common stringybark, Eucalyptus eugenioides, except that it favours 
sandy, swamp country, whence its common name — Swamp Stringybark. 
Unlike E. eugenioides, however, its distribution seems to be limited to a 
few small areas, those recorded being at Beerwah (Queensland) and 
Glen Innes (New South Wales). 

Mr. C. T. White, Government Botanist, drew our attention to it, 
gpwing in the swamps around Beerwah. It was found easy to 
distinguish it from E. eugeniaides by smelling the crushed leaves of 
each, for the odour of the former is very unusual and, ii! anything, 
unpleasant, while that of the latter is the common cineol-pinone odour. 
The oil from the leaves of this Euealypt has been investigated. 

The yield of oil obtained from the leaves was low, ranging from 
•12 to -2 per cent. 

The principal constituents identified in the oil are l-a-phellandrene,, 
two sesquiterpenes, a sesquiterpene alcohol, a trace of cineol, and an 
unidentified alcohol. Pinene was not identified, although, it may have 
been present in amounts too small to be recognised. Of particular 
interest was the isolation of a white crystalline solid from the aqueous 
distillate from the steam distillation of the leaves. The solid appeared 
to be soluble in water, for it came out of solution very slowly on standing, 
but was rapidly thrown out on the addition of salt. The same solid was 
residue in the still after the first distillation of the 
oil. The present paper deals only with the preliminary work carried 
out on this solid. The work so far seems to indicate that the substance 
has not been described previously, and consequently a thorough investi- 
gation into its properties and constitution is necessary. This work is 
m progress. 


EXPERIMENTAL. 

Leaves md terminal branehlets weighing 250 lb. were subjected 
to steam distillation, and yielded 140 e.e. of oil. 'The water from the 
steam distillation was kept and coarse salt dissolved in it. The crude 
which came out was filtered off. This weighed 7 grams. 

leaves, collected in November, 1937, 
Sstfikte^^^ ^ ^ grams of crude solid from the aqueous 
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The two samples of oil had the following constants : — 


A 


B 


<il5-5 

•9451 

djg.g 

•9547 

[a]D 

5-7 

Md 

7-3 


1-4980 

^20 

Ud 

1-4986 

Ester Value 

0 

Ester Value 

0 

Ester Value after 

62-8 

Ester Value after 

56 

Acetylation 


Acetylation 


Acid Number 

0 

Acid Number 

0 


The oil (B) was subjected to fractional distillation at 2inin. pressure, 
when the following fractions were obtained : — 


1 . 

2 . 

3. 

4. 

5. 


^15*5 Md 

Oil collected in liquid ammonia trap . . *8636 18*5 1-4723 


70~80°C. 
80-92°C. 
92-1 12°a 
112-128°G 


insufficient for determinations 
. . *921 11 1-5033 

. . *961 6-3 1-4984 

. . (a thick green oil). 


The residue in the flask solidified on cooling. After removing the 
adhering oil on a porous plate and purifying further by recrystallisation, 
the solid proved to be identical with that separated from the aqueous 
distillate from steam distillation. 


The characteristic odour of pinene was not observed in the oil 
collected in the liquid ammonia trap. Furthermore, the oil failed to 
yield any sign of a nitrosochloride. This fraction, however, readily gave 
a nitrosite in good yield, which when recrystallised from acetone — 
water, melted at 112° C. and was identical with 1-a-phellandrene- -nitrite. 

The remainder of this fraction was shaken with 50 per cent, resorcin 
solution. From this was recovered a trace only of cineol. No solid 
derivative of cineol was formed, but the unmistakable odour and the 
method of extraction are taken as proof of its presence. 

The oil recovered after this treatment (1^ c.c.) was oxidised with 
permanganate, but no trace of pinonic acid was found. 

The small fraction b.p. 70-80° C. at 2 mm. had a very pleasant 
odour and gave no reaction with 2, 4-dinitro-phenylhydrazine. Combus- 
tion results indicated the presence of an oxygenated body. As only one 
c.c. was available, an attempt was made to identify the probable alcohol 
by means of its naphthyl urethane. Although a small quantity of 
urethane was obtained, it was never isolated in a sufficiently pure state 
to be identified by its melting point. 

Fractions 3, 4, and 5 gave on repeated fractionation three principal 
fractions, two of which contained sesquiterpenes, and the third a 
sesquiterpene alcohol. These fractions had the following constants: — 


(a) 

80-82°C. (distilled over 

^]5-5 

•9144 


potassium 

Wd 

-8-4 



-I 

1-4913 

(6) 

91|-92°C. (distilled over 


•9272 


potassium) 

Md 

4- 22-1 



20 

1-4950 

(c) 

107-109‘^C. . . 

• • *^15-6 

-986 



1 1 

« 

+8-2 
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The constants of fraction (a) somewhat resembled those of aroma 
dendrene. Five e.c. of this oil in carbon tetracliioridc were treated with 
ozone until absorption was complete. The oil recovered after decom- 
positoin of the ozonide with warm water had the cliaraeteristie odour 
associated with aromadendrone, although none of the latter eiystallised 
out even when kept for two months in the ice-chest. 

Ten c.c. of the same fraction were treated with selenium at 280° C. 
for two hours. A small quantity of an azulene (m.p. of picrate 120°0.) 
was separated by means of phosphoric tutkl. The main bulk of the 
recovered oil had density -9062 and gave (tomimstion results indicating 
it to be a CjjjHqo body. 

Combustion results: — Found — C 86-9 11 12-d 

requires 0 87*38 II 12*62 

Similar results were obtained with the other sesquiterpene 
(b.p. 91|-92°C. at 2 mm.) on treatment with selenium. The recovei^ed 
oil this time had d^g.^ *9156. 

Combustion results Found— C 86*9 11 12*26 

CioHoo requires C 87*38 II 12*62 

No trace of either cadalene or eudalene could be found in either 

case. 

The results of combustion of fraction (c) supported the belief that 
it was a sesquiterpene alcohol. 


TV ^ Found— 0 80*8 H 11*8 

CisHacO requires C 81*09 11 11*71 

vPf treatment with formic acid under reflux for one hour, the 
alcohol was converted into a sesquiterpene with the following 
cons tantS' i—— - 


'^ 15-5 

Wd 


■9208 

28-2 

1-4942 


Combustioii results— C 87-7 H II.9 

requires C 88-23 H 11-77 

Unidentified Crystalline Solid . — This solid was removed from the 
aqueous distillate derived from steaiu distillation by filtering at the 
pimp. It was piirified by recrystallisation from petroleum ether from 
wnien it crystallised in white glistening needles m.p. 63-64° C.^ The 
do not conform closely with any particular formula, 
and the substance may therefore be a mixture of two homologues. The 

formula which best fits the results is 

nf determinations by East’s method gave values 

vhiA n-p 097^^^’ .t’y the depression of freezing point of benzene a 
value of 227 was obtained. 

CigHisO* has molecular weight 238. 

39-4 per cent, were obtained, 
e-re equivalent to 39-07 per cent, based on 
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On treatment with, bromine in carbon tetrachloride the bromine was- 
only slowly absorbed with the evolution of HBr yielding a mixture of 
bromides which could not be separated by recrystallisation. 

On treatment with hot concentrated nitric acid, dense fumes of 
oxides of nitrogen were evolved. On pouring the resulting solution intO' 
water a small quantity of a reddish solid was isolated. This had m.p. 
165° C. The amount of this material available was too small for analysis. 
It was thought that it might be identical with dinitrophloroglucinol- 
trimethyl-ether, a white solid which rapidly turns reddish-brown on 
keeping and has m.p. 165° C. This substanee was synthesised, but 
greatly depressed the m.p. of the nitro body mentioned above. 

Oxidation and other reactions which are expected to throw light 
on its constitution are at present being carried out, and the results of 
these will be published at a later date. 

BEEEEENGE. 

1. Maiden, J. H., and Blakely, W. F., Crit. Eev. Gen. Eiioabi>tns, Part LXXI.^ 
5, 1929. 
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1-a-Phellandrene and its Monohydrochloride. 

Part 1. 

By N. C. Hancox, B.Sc., and T. <3r. li. Jonjes, D.Se., A.A.C.I. 
Department of Chemistry, University of Queensland. 


{Bead before i\e Boyal Society of Queensland, 21th June, 1938.) 

The present paper contains a description of the following work 
(a) Isolation of pure 1-aphellandrene ' and determination of its 
physical constants; 

(Z?) Observations on the loss of optical activity of a-phellandrene, 
and its stabilisation ; 

(c) Investigation of the products obtained by hydrolysis of 
phellandrene monohydrochloride. 


(a) The a-phellandrene used was obtained from the essential oil 
of Eucalyptus dives by fractional distillation under diminished pressure. 
Besides phlellandrene, the oil was known to contain pinene ; piperitone, 
and a little cineol. Repeated fractionation removed the pinene and 
piperitone, while the cineol, whose boiling-point is too close to that of 
phellandrene to admit of separation in this way, was removed from the 
product in the final stages by extraction with resorcinol. As phellan- 
drene is extremely susceptibile to change on heating, the temperature 
during distillation was kept as low as possible by working at pressures 
between 1 and 5 mm. of mercury. The phellandrene fractions then 
distilled at temperatures below 45° C. Any rise in temperature above 
about 50° resulted in rapid destruction of the phellandrene, as indicated 
by impoverished yields and a falling-off in thie rotation of the product. 
The final material obtained had a much higher specific rotation than 
any previously recorded in the literature, and so may be regarded as 
the purest samples of 1-ouphellandrene hitherto obtained. 


The first lot of oil distilled, consisting of about 1,400 c.c., yielded 
122 c.c. of phellandrene wdth the following constants: — 

b-p (5 m.m.) 41°a 


-8455 

1-4727 

Wd -133 


A fresher sample of oil used to obtain material for later work 
yielded a product of still greater purity. The purest sample obtained 
consisted of about 240 e.e. witbl the following constants ; — 

(4-5 m.m.) 39°C. 

df -8369 

20 

1*^728 

Mn . . 168*5 

The purest sample previously described in the literature (Smith, 
Hurst, and Read, 1923), obtained also from E. dives, had the 
constants : — 


Wn 


•8410 

1*4732 

-112 
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The phellandrene used in the experiments on the hydrolysis of 
phellandrene hydrochloride had specific rotations .of between -136 and 
-146, and material of this quality could be obtained in yields of about 
12-14 per cent, of the original oil. 

By repeated fractionation of the residual phellandrene fractions 
to remove phellandrene as far as posssible, a product was obtained with 
a rotation of ”1°, and n^ 14880. This was identified as practically 
pure p-eymene. 

(Z)) The Lo\ss of Activity of l-a-Phellandrene and its' Stahilisation^ 
— The instability of phellandrene to heat has already been remarked on. 
It also undergoes rapid decomposition on standing in contact with air 
at atmospheric temperatures, with diminution of rotation, finally turning 
to a yellow, viscous, and extremely sticky material. Observations on 
the change in rotation with time were taken, with a view to finding the 
conditions necessary for suceesful preservation of samples of pure phel- 
landrene. The use- of solid hydroquinone as a preservative was suggested 
by the known efficacy of this substance as an antioxidant in other cases. 
The accompanying table contains readings, taken over a period of several 
months, of the rotations of two samples of phellandrene, to one of which 
hydroquinone was added, while the other served as a control. No special 
care was taken to exclude air, the test-tubes containing the samples being 
stoppered with ordinary corks. It will be seen that the hydroquinone 
has the effect of diminishing the rate of change and, finally, after a value 
of about — 80*^ had been reached, of stopping it entirely. Hydroquinone 
was added to samples of phellandrene intended for use, but the most 
important precaution was found to be the use of tightly-fitting rubber 
stoppers to exclude air, for it can be seen from the table that hydro- 
quinone alone will not entirely prevent the very rapid initial fall that 
the rotation of highly purified phellandrene suffers. A sample of 
phellandrene, of initial rotation -102-2°, without preservative, .but very 
carefully stoppered, showed a diminution in rotation of only 0-4° on 
keeping in the dark for three months. On removing the stopper and 
allowing to stand for a furthier two days, the rotation fell by 3-0°, 


Table showing the Effect op Hydroquinone on the 
Optical Activity of l-a-PnELLANDRENE. 


Days. 

; Sample 1 (Control). 

Sample 2 (1 gm. Hydroquinone). 

0 

105*2 

105-2 

2 

102*0 

103*5 

9 

93*5 

98-2 

14 

87*0 

94-7 

24 

74-9 

88*1 

35 

64*4 

85*8 

52 

54*8 

82*7 

72 

45-0 

81-3 

100 

39*8 

81*1 

154 

28*1 

80*0 

218 

14*9 

79-3 

246 

9*0 

78*8 

356 

0 

78*8 


Cuiwes on the attached graph are from the above figures. 

(The above figures are actual rotations in degrees, not specific 
rotations.) 
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(c) Hydrolysis of Phellandrene Hydrochloride.— (1909) has 
described a monohydroeliloride of a-phellandrene, prepared by passing 
dry hydrochloride acid gas to saturation into a solution of the phellan- 
drene in light petroleum. On distilling olf the solvent, he describes the 
monohydrochloride obtained as distilling at 80-83 (10 mm.), under- 
going slight decomposition if heated above and having the 

constants : — 

d?? -960 

4 

1-4770 

Cl == 20-2 per cent, (theoretical for C10B17 Cl = 20*6 per cent, 
erroneously given' at 20-3 per cent, in the original paper). 

On treatment under reflux for six hours with alcoholic soda, he 
claims that the material is converted to dipentene, which he identified 
by means of its tetrabromide. ' Referring to Bacon’s work, Simonsen 
(1931) says: “These results are somewhat unexpected, since the forma- 
tion of dipentene requires a curious rearrangement of the ethylenie 
linkages, and the formation of a-terpinene might have been anticipated. 
Wallach has, in' fact, shown that, with an alcoholic solution of H2SO4, 
a phellandrene does isomerise to .a-terpinene, and a possible explanation 
of Bacon’s results is that the a-phellandrene used contained some dipen- 
tene.” The present work fails to confiim Bacon’s results, either as 
to the nature of a-phellandrene monohydroehloride, or as to the forma- 
tion of dipentene. On the contrary, it is shown that the hydrolytic 
product is a mixture of substances, among which the expected product, 
a-terpinene, is actually present. 

To prepare the hydrochloride, 1-a-phellandrene with (specific 
rotations of between 136 and 146 was used. It was treated with liCl, 
as in Bacon’s experiment, using a solution of the material in an approxi- 
mately equal volume of petroleum ether. In order to determine the 
number of molecules of HCl added per molecule of phellandrene, an 
analysis was carried out on a small portion of the hydrochloride obtained 
as described above. The passage of HCl was continued until copious 
evolution of fumes indicated that saturation had been reached, and the 
material was then transferred to a known volume of standard alcoholic 
soda. The whole was boiled under reflux, and the excess NaOH titrated 
with standard acid. The result indicates only a small excess of HCl 
oyer that required for the monohydroehloride, so that the formation of 
dihydrochloride does not appear to occur to any appreciable extent. 

Details: — 

2 c.c. of phellandrene taken— i.e., 1-688 gm. 

Hydrochloride treated with 30 c.c. alcoholic NaOH, equivalent to 
22-8 c.c. N.Acid. 

After hydrolysis 9-5 c.c. of acid was required to titrate excess 
NaOH. 

HCl used = 13-3 e.e. ; 1 mol. of HCl requires 12-4 cc. 

All attempt was made to isolate the phellandrene hydrochloride in 
the pure state by removing the solvent at the water-pump. Contrary 
to Bacon’s observations, however, it was found that the material under- 
went considerable decomposition with loss of HCl during this process, 



1-a-PHELLANDBENE AND ITS MONOHYDROCHLOKIDE — ^PART I. 17 

and that, on attempting to distil the material obtained, under a pressure 
even as low as 3 nun., complete loss of HCl occurred, although the 
temperature was much lower than the published boiling-point of 83° 
(10 mm.). 

The material obtained after removal of the solvent at the water-pump 
had the following constants: — 

-9000 



Md -45° 

A chlorine analysis gave the result Cl = 12-3 per cent., very much 
lower than the theoretical — viz., 20*6 per cent. 

This material smelled strongly of HCl, and gave off fumes at the 
room temperature. It was then distilled at 3-4 mm. ; distillation occurred 
at 40-44°, and the distillate gave no reaction at all when tested for the 
presence of chlorine. Its constants were : — 

d#| -8476 

ir>'5 

n| 1*4770 

[a]B -44° 

Combustion results: — C = 88*0 per cent., TI = 11*9 per cent, 
(theoretical for CioHkj: — C = 88*2 per cent, H = 11*8 per cent). 

Examination disclosed the presence of a-phellandrene and a-terpi- 
nene. a-Phellandrene was identified by means of its nitrosite, which 
melted after reerystallisation at 112 °C. A portion of the substance was 
next subjected to oxidation with alkaline permanganate in order to 
obtain the characteristic oxidation product of a-terpinene. This 
substance, ad -dihydroxy a-methyl a isopropyl adipic acid, after repeated 
crystallisation from ethyl acetate melted at 190° C., and showed no 
depression in a mixed melting-point test with a sample of the acid 
obtained from authentic a-terpinene. The terminal decomposition of 
phellandrene hydrochloride is thus found to follow the course expected 
in theory. 

In the first experiment on the hydrolysis of phellandrene hydro- 
chloride with alcoholic soda, as performed by Bacon, the product was 
partially separated into two fractions. These had the constants : — 

(i) b.p. below 45° (4 m.m.) 

cii5*5 -8645 

n| 1-4802 

[a]D -30° 

(ii.) b.p. 50°-65° 

djj.j . . . . . . . . -8793 

1-4660 

Md -31° 

Combustioa results (i.) C = 87-8 per cent. H r= 11-8 per cent. 

(ii.) C = 80-1 per cent. H = 11-8 per cent. 
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These figures are consistent with the assumption that the fraction 
(ii.) is an oxygenated compound of formula CioHijO or ^xoHigO, 
contaminated with fraction (i.) of the formula CioHio. Fraction (i.) 
contained a -phellandrene and a-terpinene ; no tetrabromide could he 
obtained, contrary to Bacon’s observation. Fhaetion (ii.), which, in 
view of its physical constants, was thought to be of a ketonic nature^ 
gave a product containing nitrogen after treatment with hydroxylamine, 
but only a very small amount of semiearbazide could be prepared. 

In a second experiment, using 180 e.c. of phellandrene, the hydro- 
chloride was submitted to hydrolysis without previous removal of the 
light petroleum solvent, in order to ensure that the alcoholic soda played 
the greatest possible part in brining about the removal of HOI. The 
product was then treated with semiearbazide, which yielded only a small 
amount of non-volatile material. , The portion recovered was separated 
into two fractions: — 

(i.) b.p. 40-45° (4 m.m.) 

dij.g -8519 

nm„ 1-4751 

[a]D -20° 

(ii.) b.p. 60-66° (4m.m.) ; 207-210° (760 m.m.) ' 

di5-5 -^828 

14450 

Wb -36^ 

Fraction (i.) appeax'ed to be similar to the liydroearbon fractions, 
obtained in previous experiments. 

Fraction (ii.) was found to absorb bromine readily, indicating an 
unsaturated character. A combustion gave the following results : — 

C = 77*3 per cent., H = 11*6 per cent, (theoretical for OioHisO: — 
C = 77-9 per cent., H == 11-7 per cent.), which suggest an unsatiirated 
secondary alcohol of the formula CioHigO. 

A portion (10 c.c.) was submitted to oxidation with chromic acid; 
4 c.c. of a material was recovered with the constants : — 
b.p- (760 m.m) . . . . 200° 

di5-5 -9148 

ni)2o 1-4783 

[a]B - 29° 

A combustion gave the results : — 

C = 78*9 per cent., H = 10-7 per cent, (theoretical for OioHioO : — ^ 
C = 79*0 per cent, H = 10*5 per cent). 

On the assumption that fraction (ii.) above consists of secondary 
alcohol, this substance would be the corresponding ketone. Attempts, 
to determine the constitution of the majepial in fraction (ii.) by isolation 
of the decomposition products firstly with permanganate in acetone’ 
solution and secondly with aqueous alkaline permanganate were, however^- 
unsuccessfuL 

A third and much larger sample of phellandrene (40(> c.c.) was. 
used to obtain material for further investigation of the oxygenated 
products. This, treated as previously described, yielded a hydrolytio 
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product, which was separated intO’ the hydrocarbon fraction and a 
higher boiling fraction, these being obtained in equal amounts (180 c.c. 
of each). The hydrocarbon fraction was similar to that obtained in 
the other experiments and had the constants : — 

di.., *8476 

nn.o 

Mb - 22° 

A different method (Read and Storey, 1930) was used in this case 
to establish the presence of a-phellandrene and a-terpinene — ^viz,, by 
separating the mixed nitrosites with ether, making use of the solubility 
ef the a -terpinene nitrosite and the insolubility of a -phellandrene 
nitrosite in this solvent. After reerystallisation, the phellandrene 
nitrosite melted at 113°, and the terpinene nitrosite at 146°. 

The higher fraction was found to be non-homogeneous, as further 
fractionation resolved it into two further fractions: — 


(i.) 240 c.c. b.p. (5 m.m) . . . . 65°-68° 

di5.5 ' *8840 

nB,o 1-4580 

Mb - 24° 

(ii.) 10 c.c. b.p. (5 m.m) . . . . 72°-75° 

dis-s *8914 

nB2o * • * * * * * • T4634 

[a]B . . • • • • • * + 34° 


The most striking difference here is the change of sign of rotation 
of the second fraction. 

With the object of removing any possible ketonic material, fraction 
(i.) was treated under reflux with semicarbazide. An unexpected result 
was here obtained, as, when the material was distilled to separate what 
should have been unchanged product, the latter was found to have been 
practically completely decomposed, and now distilled uniformly at 52° C. 
(7-8 mm.)," and had the constants: — 

dig.. *8428 

nD,o 1-4730 

Mb -76° 

It consisted of a -phellandrene and only a small amount of orterpi- 
nene. The semicarbazide obtained in this experiment was decomposed 
with 10 per cent, oxalic acid, and the liberated ketone recovered by 
steam distillation. It had the constants : — 

<ii5-5 -8751 

nBao 1*4741 

[a]B - 35° 

As it was considered that the acetic acid generated in the course 
of treatment with semicarbazide might be responsible for the behaviour 
described above, a small portion of fraction (ii.) was treated under 
identical conditions, but with 2 per cent, acetic acid and no semicar- 
bazide. The material was, however, recovered quite unchanged. It was 
also recovered unchanged after treatment with semicarbazide alone; a 
faint nitrosite test was obtained, but its constants were not appreciably 
affected, and no material of lower boiling point could be obtained on 
distillation. 
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Theoretical Co^iS'icZeroiion^s.— a-Phellandrene has the constitution I. 
Assuming the addition of HCl proceeds in the normal manner to the' 
conjugated double-bond system, phellandrene monohydroehloride has 
either of the constitutions II. or III. Loss of HCl from III. would then 
be expected to regenerate the original a-phellandrcne, while II. v/ould be 
expected to give a-terpinene, IV., and it is difficult to see how any other 
product, especially dipentene, could be formed. 



h HI ■ IE 


I. These expectations have been confirmed by experiment. If 
^wever, instead of causing the -Cl atom to unite with a neighbouiing 
M-atom, t^ hydrolysis were to bring about the exchange of a -Cl atom 
tor ^ -OH group, one would expect an alcohol. The following are 
possibilities:— Assuming normal addition of HCl to the conjugated 
system, we might obtain V. or VI., or in the event of abnormal addition, 
to one or other of the double bonds individually, VI., VIIL, IX or X 
might result: — > j > i ■ 






with VI. V. is the known alcohol 
piperitol, while the others have not been described. The physical eon- 

S?nv are completely unlike those of the substances 

f»bnTio'P^K^+ possibility of some more complex 

Semfto predudr?Hs!"''°'' o^aated material to phellandrene 

of prepared in a higher state 

of drv HCHn described, and its constants recorded. Addition 

unstiblf mid ® “^onaiiydrochloride which is very 

unstable and readily decomposes to a mixture of a -phellandrene and 

stated, but (a) a mixture of the above two hydrocarbons 

tTe prUabkfomffir? T n boiling point with 

which probablv have identified and 

wmcn probably have not been previously recorded No trace nf 

iSSTorlltT'" “ tiw StioS eSLd 

above and the aetinirnf connection with the alcohol recorded 

Sg’iivitSa?S phellandrene in other solvents is also 

^ eepeebnces. 

Bacon, , (1909). Philipp. J. Sci., p. 105 

Bead, J., and Stoeey, E. A. (1930). J. Chew. Soc., p 2781 

Simons^, J. L. (1931). -The Terpenes,” yoI. 1, p ?74 

SMITH, H. 6., HmsT, E., and Eeai>, J. (1923). J. Lm.Soc., p. 1657. 
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The Red Earth Residuals and Their Significance 
in South-Eastern Queensland. 

By W. H. Bryan, D.Sc., Department of Geology — University of 

Queensland. 

(Bead before the Royal Society of Queensland, 25th September, 1938.) 
(Plates I., 11., and III.) 

I. GENERAL STATEMENT. 

During an investigation into the distribution of soils in South- 
Eastern Queensland one particular group was found to be of especial 
interest. Although this suite embraced a considerable variety of soils, 
in accordance with the somewhat varied lithological terrain on which it 
was developed, its essential unity was shown not only by the generic 
characters that these varieties possessed in common, but by the important 
differences that divorced them from the other soils of the area. 

The points possessed in common are notably: (1) Their relatively 
great depth j (2) their striking red colour; (3) their loamy texture; 
(4) the presence of a well-dejSned zone of ironstone nodules; and (5) the 
absence of any other sharp change in the profile. These place the group 
as such in the Red Earths, with a tendency to laterisation as a 
characteristic feature. 

The soils of this group have, too, their peculiar agricultural and 
horticultural value, supporting, as they do, many market gardens and 
small-crop farms. 

In contrast with the Red Barths, the great majority of the soils 
of the area are of relatively shallow depth, are grey in surface colour, 
and their profiles are sharply divided into eluvial and illuvial horizons 
that differ in colour, in texture, and in structure. Clearly, podsolisation 
was the dominant process in their formation. They are for the most 
part of little agricultural value. 

These podsolic soils are found over a wide variety of rock types 
and have a wide topographical range. They are present, too, in various 
stages of development on the alluvial river terraces. As Bryan and Hines 
(1931) have shown, there is every reason for regarding them as the 
normal soils of the area under present climatic conditions^. 

The one and only link connecting the Red Earths with the Podsolic 
Soils is the fact that the former often show mild podsolisation, the upper 
part of the soil being rather paler in colour and somewhat lighter in 
texture. 

The most satisfactory explanation alike of the many marked differ- 
ences between these two soil series and of the one point of resemblance 
is that the Red Earths were formed, as such, under an earlier climate, 
and one considerably different from that in operation at present; and 
that mild podsolisation has been superimposed on them by the current 
pedc^enic process. 

^ Cf . Prescott ’s Soil Map of Australia, which, shows this area as occupied by 
^ ^ Podsolised Soils. ' ^ 
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Having arrived at this conclnsion solely from a study of the soils^ 
attention was transferred to the physiographic conditions under which 
the Red Earths are found. 

As a result of numerous observations in the field, it became more 
and more apparent that the Red Earths connnonly occupied a series of 
isolated flat-topped areas — plateaux in miniature — with gentle scarps. 
The disp/osition of the indmdual plateaux clearly indicated that they 
were not to be considered as complete in themselves, but as remnants 
of a once continuous surface. This is abundantly clear in the field, and 
is apparent, too, on the military maps, although the large contour interval 
of these is too great adequately to demonstrate the remarkable homo- 
geneity and independence of this physiographic unit. 

The conclusion seems inescapable that the Residuals once formed 
part of a continuous and relatively level surface, out of which many of 
the present surface features have been carved. 

Thus, just as the strictly pedogenic evidence points to the Red 
Earths as a distinct soil suite inherited from an earlier climate, so does 
the strictly geomorphic evidence point to the Residuals that they occupy 
as a distinct topographical feature inherited from an earlier physio- 
graphic epoch. 

Moreover, these two independent lines of evidence are mutually 
confirmatory where, on the scarped edges of the plateau remnants, the 
profiles of the Red Barths are clearly bevelled and exposed by the present 
physiographic contours. 

This convergence of evidence fortifies one in the belief that the Red 
Barth Residuals; may be regarded, not merely as an interesting survival 
of an earlier landscape, but almost as a stratigraphic unit — a datum to 
which earlier and later events might be referred. 

In the absence on the one hand of any evidence of Pleistocene 
glaciation, and on the other of any sedhnentary series later than the 
Oligoeene, such a datum should be doubly welcome in South-Eastern 
Queensland. 

The value of the Red Earth Residuals from this stratigraphical 
point of view will largely depend on the possibility of recognising them 
or their legitimate equivalents elsewhere. Consequently, it is of prime 
importance to establish reliable criteria for their recognition in the field. 
To this end it seems advisable to select and describe a particular develop- 
ment in a named locality that may then be regarded as the type. 

11. DEFINITION OF TYPE. 

The type locality has been selected at a site on the Eight-mile Pla ins 
where these are crossed by the Brisbane-Southport road. The exact 
position can be described in terms of the Military Survey of Australia 
as ^'Beenleigh, B, 17, d, 3-3.^^ 

(The following description of the soil profile at this point has been 
kindly supplied by Mr. R. Mitchell, M.Sc.Agr., who is at present assisting 
the author in a study of the soils of Oreater Brisbane : — 

‘‘The soil at the type locality at Eight-mile Plains as selected 
by Dr. Bryan appears to be considerably deeper than 113 inches. 

“The following is a description of the profile as found 
immediately below the 200-ft. level of a small plateau. The 
surface is practically flat at this point. 
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surface soil to a depth of about 7 inches is a dark- 
brownish orange in colour^ a coarse sandy loam in texture, with 
a soft and loose consistency and a single grain structure. Grass- 
roots are numerous. 

''The soil gradually changes to a dark yellowish red loam 
which is soft, loose, and of a single grain structure. 

"Between 56 inches and 113 inches the soil becomes compact 
with a clay loam texture, and the colour changes to a dark pinkish 
buff which varies to a light reddish yellow. 

"Ironstone nodules form an important feature in the profile. 
In the upper part they occur in the form of a few rounded 
individuals. With increase in depth these nodules are more 
numerous and the individuals larger and less regular. Between 
90 and 113 inches they form a band of very irregular nodules 
which makes up the bulk of the soil. 

"Throughout the profile small pebbles of quartz are found. 
In the upper part these are few in .number, but they become 
relatively abundant between 90 and 113 inches. 

"The vegetation forms a Eucalyptus open forest association 
with a moderately close canopy. The principal species are 
Eucalypfiis gumanifera, E: micranilia, E, panimlata^ Trisiania 
suavealens, Acacia CimningJiarmiy A. aulacocarpa, and Aristida 
vagaTis/^ 


III. VAEIATIONS FROM THE TYPE. 

{a) Variations in the Soils, 

Direct field evidence shows that a considerable amount of variation 
is present even in the Red Earth Residuals immediately surrounding 
the type area. Thus where, as in the type, the soils are developed from 
sandstone the band of limonite nodules is strongly developed, but where 
the parent rock is a shale this striking feature is absent or but poorly 
developed. On the other hand, one character absent in the t 3 rpe, but 
present in many other sections, is the presence of a noticeable colour 
mottling ("Plecken zone’O towards the bottom of the profile. 

The more important of the variants from the type and the way in 
which these grade laterally into each other in the field is indicated in 
Plate III., Pig. 1. But, since a too liberal interpretation of possible 
variants renders less effective the value of the series as a basis of 
correlation, a more critical examination of the criteria is necessary. 

Taken individually, it might at first appear that, of the more notable 
features of the Red Barth suite, colour would be the most persistent 
character, and, as such, the most useful single criterion on which to 
base correlation. Indeed, place names such as Redcliffe, Redland Bay, 
and Redbank Plains are based on this striking property, and it is fitting 
that it should be recognised in the name of the suite. 

But, since the most pronounced effect of the pedogenic processes 
now in operation on the Red Earths is in leaching the iron oxides from 
the upper part of the profile, it is only to be expected that, where the 

^All colour names used in this description are of air-dried samples, and are 
based on the Soil Classification Colour Charts of the Queensland Main Beads 
Commission. 
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conditions are especially favourable for rapid podsolisation mueh 
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at a higher elevation than the immediately surrounding area, they may 
be regarded as acceptable variants of the Red Barth Residuals and 
correlated with them. 

IV. DISTRIBUTION OP THE RED EARTH RESIDUALS. 

Red Earth Residuals as defined above may be readily recognised 

in a group of occurrences all of a similar nature, the centre of wliich 
lies about 10 miles south of Brisbane. The group comprises Rochdale, 
Eight-mile Plains, Sunnybank, Cooper’s Plains, Brown’s Plains, Acacia 
Ridge, and Park Ridgel The combination of the plateau topography 
and Red Earths is well shown where the Brisbane-Southport, Brisbane- 
Beaiidesert, and Sunnybank-Mount Oravatt roads cross the x^egion. The 
plateau tops are remarkably level and are for the most part about 
200 feet above sea-level, but at two spots they coincide roughly with the 
300-foot contour. A particularly good vantage point for contrasting 
the old topography with the new is near the Sunnybank School. 

Essentially similar, but less striking, occurrences are found as one 
proceeds north from Brisbane. First in the Albany Creek-Raff’s Hill 
area, then near Strathpine, and again in the neighbourhood of Dakabin, 
the series is clearly represented, while still farther north in the Glass 
House Mountains region the Red Earth Residuals are seen again in their 
complete development. 

"West of Brisbane, and away from the coast, the series has few 
representatives, although typical occurrences may be seen at Redbank 
Plains, between Ipswich and Marburg, and where the Ipswich-Esk road 
crosses Wivenhoe Hill. 

Along the coastline the series is strikingly developed at Redland 
Bay, Cleveland, 'Wellington Point, Manly, Sandgate, Redeliffe, and 
Scarborough. These occurrences are in large part on basalt, and all 
occupy quite flat or relatively level areas about 30 feet above Moreton 
Bay, to which they present steep cliffs, and into which they project 
elongate flat-topped peninsulas. The former extension of the Red Earth 
Residuals beyond the present shoreline suggested by these occurrences 
is confirmed by the finding of typical examples on St. Plelena Island, 
Peel Island, and other islands of Moreton Bay. Associated with the more 
noraal developments of the Red Earths in these coastal regions, and 
quite patently variants of them, are laterites very similar to those 
originally described by Buchanan from the Malabar Coast of India, and 
recently redescribed by Fox (1936). Of the local laterites, that at 
Scarborough has already been briefly described by Bryan (1929), while 
that at Sandgate is shown on Plate II. 

It should be pointed out that, while the above list of occurrences 
aims at being sufficiently long and representative to establish the Red 
Earth Residuals as a series that does exist in fact, there has been no 
attempt to make the list all inclusive. 

V. THE PROBLEM OP THE BASALTIC RED LOAMS. 

One very important series, the inclusion of which within the Red 
Earth Residuals warrants careful consideration, is made up of deep red 
soils found on basaltic plateaux. Such are numerou s in South-Eastern 

1 The ridges^’ from which Acacia R-idge and Park Ridge get their names are* 
in fact, long narrow plateaux. 



26 PROCEEDINGS Op TUB BOYAL SOCIKTY OP QUEENSLAND. 

Queensland and may be exemplified by the occurrences at Tamborine to 
the south, Toowoomba to the west, and Maleny to the north of Brisbane 

i*Gsp6ctivGly . 

A decision on this point is of vital importance, for, if the red volcanic 
soils are admitted as legitimate variants ot the Bed Earths, then, at one 
stride, the geographical scope of the Red Barth Residuals is enormously 
extended. 

These basaltic soils are almost identical with those members of the 
Red Earths developed on basalts. But they also resemble the other 
(non-basaltic) Red Earths in so many ways, but especially m colour, 
depth, texture, and fertility, that the latter are often, wrongly, but in 
all good faith, advertised, sold, bought, and farmed as “Volcanic Soils,” 
even when they arc found covering shales and sandstones. The farmer 
and the horticulturist would certainly not hesitate to correlate the two 
series, which, indeed, they regard as identical. Chemical analyses also 
show that the silica/alumina ratios of the Red Loams as a group are 
in striking accord with those of the Red Earths, and suggest that both 
series were formed under the same climatic conditions. 

The volcanic soils under discussion are classified by Prescott (1931) 
as Red Loams, and are described by him as follows: — 

“Throughout the length of eastern Australia a series of 
deep-red to chocolate loams, developing principally on basalt, are 
characteristic of the zone of high rainfall. They are associated 
with wet selerophyll forests with its undergrowth of ferns, and 
with the true rain-forests. Amongst characteristic localities for 
these red loams are the Atherton Tableland, the 'Woongarra Scrub 
near Bundaberg, the Dorrigo Tableland, and the north-west coast 
of Tasmania. In spite of the high proportion of fine particles 
revealed in mechanical analysis, these soils are highly permeable 
and possess a loamy texture. They arc usually very d(icpi and 
uniform, the parent basalt in many cases being 50 to 80 feet from 
the surface .... These red loams do not possess any obvious 
profile, although in some cases a definite separation of concre- 
tionary oxides of iron and manganese is to be noted.” 

One gathers from this description that the relationship between 
the Red Loams, the vegetation they support, and the present climate 
is so harmonious that the soils may be regarded as in equilibrium with 
existing conditions, in which case it may seem gratuitous to suggest 
that they represent an inheritance from the past. 

But that the Red Loams are found, too, under climatic conditions 
that seem eminently unsuitable for their formation is shown by Prescott 
and Hosking (1936) in an account of “Some Red Basaltic Soils from 
Eastern Australia, ’ ’ where it is stated that ‘ ‘ There is a general relation- 
ship between rainfall and the [silica, alumina] ratio — ^the higher the 
rainfall the lower the ratio. The Clifton samples afford a notable 
•exception. This characteristic red loam is out of keeping with the local 
climatic conditions, and the soil characteristics may have been imposed 
in a previous climatic cycle of greater rainfall.” (Mr. W. R. Winks, 
B.Sc., who collected this soil for Professor Prescott, informs the writer 
that it was obtained from the top of a flat-topped ridge rising abruptly 
above the general level and entirely surrounded by black basaltic soils) . 

Even where the basaltic Red Loams appear to be in harmony with 
I3ieir present environment, and may, indeed, be forming at the present 
day, their extraordinarily great depth is surely an indication of consider- 
able age — a conclusion with which Prescott is in complete agreement. 
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In keeping with, this deduction is the fact that the most recent of 
the basaltic flows tO' be seen in Queensland (those occupying the present 
valleys) have shallow soils even under climatic conditions closely 
resembling those under which the deep Red Loams are found. 

But perhaps, the strongest argument for correlating the two soil 
series is the fact that the same red basaltic soil at "Wellington Point 
that satisfies the most stringent application of the writer’s criteria for 
inclusion in the Red Earth Residuals has been claimed (Prescott and 
Hosking (1936)) as a typical Red Loam. 

The apparently contradictory items of evidence noted above may be 
reconciled, but in only one way — ^namely, by regarding the Red Loams 
as having been initiated contemporaneously with the Red Earths, and 
as having, in part, persisted in development up to the present day where 
the environmental conditions remained sufficiently favourable. 

In the light of this discussion, it would appear wise to claim as 
the equivalents of the Red Earth Residuals only those members of the 
Volcanic Red Loams that satisfy a very strict application of both the 
pedologic and physiographic criteria. In p, articular, insistence on the 
combination of great depth of soil with plateau topography seems 
advisable. 

But even the least liberal interpretations of the criteria will bring 
within the definition of the Red Earth Residuals many occurrences of 
the basaltic Red Loams. 

VI. THE PLACE OP THE RED BARTH RESIDUALS IN 
LOCAL GEOLOGICAL HISTORY. 

If the Red Earth Residuals are completely to fulfil their purpose 
as a datum, it will be necessary to assign them definitely and surely 
to their proper period. It may be that at some time in the future this 
will be done, but at present it is impossible to do more than place them 
approximately. 

The next best thing is to determine the relative position of the 
series in the local sequence of events, and here the position is more 
satisfactory. 

A convenient starting point for a study of the historical sequence 
is to be found in the deposition of the Redbank Plains Series on which 
the Red Earths are typically developed. 

Of the age of this series Hills (1934) states: '‘The Redbank Plains 
Series may therefore be tentatively (in view of the paucity of com- 
parative material) referred to the Oligocene .... ” 

Succeeding the deposition of this series was a great outpouring 
of basalts and the contemporaneous deposition of fresh water shales and 
limestones. Together these form the Silkstone Series, which is con- 
formably related to the underlying Redbank Plains Series. 

Following the formation of the Silkstone Series, but after an 
unknown interval, there was a movement of uplift accompanied by a 
relatively mild orogeny. 

At a still later date and after prolonged erosion, the folded sediments, 
and basalts were truncated to form a relatively level surface. 

It was on this surface that the Red Earth Residuals were developed 
in the type area. 
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In other areas the sequence as set out above was modified by the 
outpouring, after the folding (but possibly before the subsequent erosion 
had piToceeded very far), of a series of basalts and rhyolites several 
thousand feet in thickness. On these, after only a short erosion interval, 
those basaltic Red Loams were developed which have been correlated 
with the Red Earth Residuals. 

Unfortunately, it is at present impossible definitely to state the 
age of the voleanies, but Richards (1915) placed them in his “Upper 
Division” of the volcanic rocks of South-Eastern Queensland, and 
regarded them tentatively as of “.Upper Cainozoic” age. 

The evidence from the type area, and the somewhat different kind 
of evidence from the basaltic plateaux, both suggest that the Red Earths 
were formed no earlier than a period late in the Cainozoic era — ^perhaps 
Pliocene. 

COMPABISION OF SeQUENCB OF EVENTS IN THE BASAETIC BlATEAUX WITM 



THAT IN THE TYPE AEEA. 



Basalt/io Flateavx. 

Type Are<t. 

i Pliocene 

N Red Loams = 

Red Earths 

) ^ ^ Upper ^ ^ Voleanies 

Erosion 

1 Miocene 

) Erosion 

) Uplift and Orogeny 

Erosion 

1 Oligocene . . 

\ Silkstone Series 

5 Redbank Plains Series 



The event immediately succeeding the formation of the Red Earths 
■appears to have been the deposition, within their wide shallow valleys, 
of gravels formed in part of pebbles and boulders of the more resistant 
parts of the Red Earths. Thus at Nudgee Waterhole (See Plate 2, 
Pig. 4 :) boulders of comparatively soft ferruginous and manganiferous 
laterit^ are indiscriminately mixed with well-rounded pebbles of 
quartzite (including “Billy”) and other resistant rocks. The quartzites 
may have travelled great distances before deposition, but the less resistant 
lateritic boulders must have been derived locally, for they would not 
travel far in such company. 

It is clear that some of the present valleys have been carved out 
■of those containing these redistributed Red Earths, thus forming valley- 
in-vaUey structure. Indeed, the present stream system may well be 
largely coincident with this earlier one, but, since the redistributed Red 
Earths are such as would readily be removed by erosion, it is not 
surprising that remnants of them are rare. 

The redistributed Red Earths clearly antedated the formation of 
the raised river terraces of the present stream systems, which terraces 
are occupied by soils for the most part well podsolized. These terraces 
in tup are earlier than the low-level flood plains with their immature 
alluvial soils that mark the present physiographic stage. 

The sequence of events following the formation of the Red Earths 
may be represented as follows: — 

Eeeeat . . . . . . Flood Plains 

. ? Pleistocene 5 Raised Terraces (podsolized) 

; Redistributed Red Earths 


? Pliocene 


Red Earths 
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The evidence outlined above sug'gests that the Red Earths were formed 
no later than late Pliocene times. 

Collateral evidence is provided by a study of those parts of the 
shoreline where the Red Earth Residuals reach the coast, for it is clear 
that the Red Earth topography was in part “drowned’^ by the rise in 
sea-level that took place supposedly in Pleistocene times. 

VII. SIMELiAR OCCURRENCES ELSEWHERE. 

{a) Amtraliun Occurrences. 

(i.) In seeking formations comparable with the Red Earth Residuals 
of South-Eastern Queensland, one looks first to the eastern margin of 
Australia. Not only does one expect to find physiographieal homologues 
in this region, but, since there is a very notable similarity in the present 
soil-forming processes from Cape York to Tasmania, it may well be 
that, while the Red Earths were developing in Southern Queensland, 
similar soils were being formed in the coastal regions to the north and 
to the south. 

In accordance with this expectation, several occurrences examined 
by the writer between Brisbane and Sydney seem to fit quite neatly 
into the series, both as regards physiography and soil type. The following 
excerpts from field notes made in August, 1932, are to the point: — ''Red 
Earths very similar to those developed over the Tertiary shales about 
Brisbane were seen in the fruitgrowing district of Moorland, north-east 
of Taree, and again to the south of Port Macquarie.’’ "At Port 
Macquarie a deep, red, lateritic soil very similar to that at Scarborough 
is developed on serpentine.” "In places, as at 'Nutbank/ between 
Grosford and Sydney, the Hawkesbury sandstone develops a sandy soil 
over a B horizon crowded with ferruginous concretions, the whole profile 
resembling that over the ( ?) Bundamba Sandstone at Peel Island.” 

These hurried observations are in keeping with the more mature 
considerations of Browne (1928) in the Sydney-Blue Mountains region, 
as is shown by the following statement from his paper "On the Probable 
Tertiary Age of Certain New South Wales Sedentary Soils”: — 

"On the flat tops of the residual surface of the plateaux, and 
on the very gentle slopes of the former mature valleys, there are 
to be found the soils, sometimes of quite notable depth, whose 
formation the writer considers took place before the Kosciusko 
[late Pliocene] uplift.” 

Among the instances described in support of these generalisations 
may be mentioned "the dissected plateau surface about the suburbs of 
Arncliffe and Earlwood, to the north-west of Botany Bay. The peneplain 
has been uplifted here to a height of 150 feet above sea-level and has 
been dissected . . . . ” aiid "in numerous places on the level upland 
surface^ .... may be seen a variable thickness of rather sandy soil 
containing, or underlain by, abundant irregular nodules of brown iron- 
stone, sometimes aggregated into a solid layer on top of the sandstone. 
In certain places the soil resting on the sandstone is very dark red in 
colour . . . .” 

Again Browne writes : — 

"The Wianamatta shale itself around Sydney occupies 
perhaps mainly the lower-lying areas, where uplift has been small 
and relief is still but slight . . . .” ", . . . the soil, particularly, 

R.s. — B. 
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it would appear, near the base of the formation, is of a dark-red colour 
and very ferruginous. A common characteristic of these dark shale 
soils is the presence of irregular nodules of ironstone .... These may 
be quite thickly embedded in the soil, or where the finer-grained soil 
has been washed away they may form a thin capping of the so-called 
'ironstone gravel.’ ” 

These quotations can only suggest what a perusal of the paper itself 
makes evident — namely, that ten years ago, as a result of the combination 
of pedologic and physiographic observations, Browne had reached for 
the Sydney-Blue Mountains region conclusions almost identical with 
some of those now recorded by the writer for South-Eastern QucHuislanii. 

It apipears from these descriptions that on the ])lateau surfaces in 
and around Sydney there are developed scweral of the variants of the 
Queensland Bed Earths as shown in Plate III., Pig. 1. 

(ii.) ‘Which of the very many examples of basaltic Red Loams that 
occur sporadically throughout the whole length of the eastern Australian 
coastal region are to be correlated with the Red Earths can be decided 
only after a careful examination of the evidence provided by each 
individual occurrence, but the writer anticipates that many of them will 
prove to be old soils inherited from Tertiary times. 

(hi.) The correlation of the Red Earths with occurrences in the 
interior of Australia is likely to be less direct and not so readily achieved, 
for it involves the solution of several problems that do not obtrude 
themselves in the coastal areas. It is hoped that a contribution to the 
solution of these problems may be made by an investigation now nearing 
completion.^ It would be unwise to anticipate in detail the results of 
this inquiry, but it may be said that the (widence is strongly in favour 
of the ‘'Desert Sandstone,^’ ^‘Duricrust,” and “Laterito” of Weshmn 
Queensland having been formed, in part at least, concurrently with tht-^ 
Red Barth Residuals. 

(6) Exir Or- Australian. 

No deliberate search of the literature has been made for occurrences 
outside Australia comparable with the Red Earth Residuals. Never- 
theless, that eases closely parallel to that outlined for South-Eastern 
Queensland do in fact exist is shown by the following examples which 
the writer has encountered: — 

Thus Marbut (1927) suggested that certain of the Red Barths of 
Florida were “fossil soils’^ in the sense that they were formed in an 
earlier physiographic cycle iinder conditions somewhat dissimilar from 
those now existing. 

Fowler (1928), in his account of “Iron Aeeumulation in Soils of the 
Coastal Plain of the South-Eastern United States” (where climate and 
topography are closely similar to that of South-Eastern Queensland), 
suggests “that they, [the soils showing iron aeeumulation] are possibly 
remnants and the sole remaining representatives of old soils of a former 
cycle of topographic development.” 

Milne (1935), in discussing the soils of East Africa, describes 
concretionary ironstone (“murram”), and states that it “occurs 
frequently in parts of the red-earth areas.” “Some of these occur- 
xwees,” h e continues, “belong properly to the set of soil-forming 

-n. ‘Lateritie^ Besiduals of WesterB~QueejiBlaiid,^’’^'by WrifrB7yaxi ^ 

T. W. wliitehoxise (in preparation). 
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phenomena now current, but to explain others, past physiographic condi- 
tions — ^those of mature land surfaces existing before the formation of the 
Eift Valley — will have to be taken into account.” Again Milne (1936) 
mentions ''some of the occurrences of the Uganda catena, where the 
denuded remnants of an old "plateau soil,” with its resistant beds of 
concretionary ironstone, are found as a capping of the flat-topped hills, 
on whose slopes and the intervening bottom-lands the succession is 
continued in soils of current development.” 

Thorp (1935), in his important paper on "The Geographic Distribu- 
tion of the Important Soils of China,” states that the "The slightly 
podsolized red soils are to be found mainly on discontinuous intersected 
intermountain peneplains . . . .” 

Li (1936), in summarising his close study of "The Physiographic 
Significance of the Occurrence of Eed Earths in Nanning Basin,” 
concludes that : — 

"The occurrence of red earth has a remarkable physio- 
graphical significance: they occur exclusively on the terrace 
topography where drainage is perfect. Much of the red earth 
was undoubtedly developed before the present topography was 
shaped. It is supposed that by the time of late Pliocene when the 
basin was nearly fiUed up to a peneplain and when activities of 
erosion and deposition were reduced to their minimum, the red 
earth was in fuU development.” 

VIII. CONCLUSIONS. 

Evidence has been brought forward to show that there exists in 
South-Eastern Queensland a series of soils— namely, the ]^d Earths — 
that cannot be explained in terms of the existing soil-forming processes, 
but appear to have been inherited from an earlier wetter climate. 

It has been shown, too, that the Eed Earths have a restricted distri- 
bution and are associated with the dissected remnants of an old erosion 
surface. 

The suggestion has been made that the Eed Earth Eesiduals repre- 
sent a definite epoch in the late Tertiary (probably Pliocene) history of 
South-Eastern Queensland and that they may conveniently be used as 
a datum to which earlier and later events may be referred. 

Moreover, the combination of Eed Earth soils with dissected plateau 
topography is so striking that it should be possible to use it as a .basis 
of correlation. 

Although no attempt has been made as yet at precise correlation, 
a number of occurrences have been cited from Australia and elsewhere 
that resemble more or less closely the Eed Earth Eesiduals, and some of 
which may ultimately prove to be equivalent formations. 
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EXPLANATION OP PLATES. 

Plate I. 

Pig, Lateritic Bed Earth, Biuidgato. 

Pio. 2. — Closer view of above profile, showing dcvelopnuait of the MoEled Eoiie. 

Pig. 3. — Bed Earth, Eight-niilo Plains. 

Pig. 4. — Closer view of above profile, showing develoj)inent ol‘ Nodular Eone. 

Plate II. 

Pig. 1. — Podsolie soil of current development over shales of Ipswich Series, Nundah. 

Pig. 2. — Immature Podsolie soil of current development over Brisbane Tuft:. 

Pig. 3, — Latcritie Bed Earth showing development of Cellular Zone, Scarhorougli. 

Pig, 4. — Old Biver Gravel, the pebbles of which iucdiide massovs of Lateritic Bod 
Earth, Niidgee. 

Plate III. 

Pig. 1. — Diagrammatic representation of some of the varieties found within the 
Red Earths- The variations are duo in part to the presence of a Mottled 
Zone and/or a Nodular Zonoj in part to incipient podsolisation ; and in 
part to truncation of the profile. 

Pig. 2. — Diagrammatic section to show the relationship of the geomorphology and 
pedology of the area. Bod Earths are shown aa occupying dissected plateaux, 
Bedistributed Bod Earths in old valleys, Podsolisod Boils on stoop slopes, 
erosion, hollows, and river terraces, and Allnviimi on xvresent flood plains 
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Notes on Australian Muscoidea IV. 

The geuus Mierotropeza and some Phaoniinae. 

By G. H. Hardy. 

{Head before the Royal Society of Queensland , 28th N'ovember^ 1988.) 

Gcbi-qs Mierotropeza Maequart. 

Mierotropeza Maequart, Dipt. Exot. suppL 1, 184G., 185. 

Tasmaniomyia Townsend, Canad. Bnt. XL VIII. 3916, 152. 

Gerotachina Townsend, ibidem. 152. 

The synonymy is new. The genus belongs to the second section 
of the Tachininae in which the forceps are fused along the median 
line. Its position within that section is undoubtedly with the Ecliinomyia- 
Pele{teria group of genera which is the group 3, Eutachinae, in 
Lundbeck’s Diptera .Danica.. Several characters of the genus tend to 
show this is the true relationship, as has been seen by several authors, 
but it was frequently confused with the Dexiinae (see Tilly ard, Ins. 
Austra. N. Zeal. 1926, p. 376), and Malloch (juite unnecessarily placed 
it in a tribe of its own. 

In 1856, Walker placed a species in Echinomijia whicdi is the 
earliest expre-ssion of the true relationship. Schiner is credited witti 
the same view but I failed to find the reference. Engd in .1925 
certainly indicated this position in his remarks — ^^Mierotropeza Mac(p 
zeigt im Ban der Genitalien cine S(‘hr grosse Ahnlichkeit mit deren 
bei Echinomyia Dumeril.” 1 regard the genus a.s the most primitive 
of those placed by me in the second section of the Tachiniini. 

In the several species, there is a tendency for the third antennal 
segment to grade from long to short; the character does not mark 
generic values as frequently happens, and the species vary widely in 
other ways, which seem to have led authors to misunderstand the 
genus. All the known species are highly ornamented or brightly 
coloured and therefore attractive, so it is not surprising to find the 
synonymy is involved. By determining which of the characters used 
by early authors are unique to the species, and aligning these with those 
used by recent authors, the identity of most forms is brought out with 
remarkable clearness. It is therefore expected that the synonymy given 
here is unlikely to need much amendment when the types are 
re-examined. There is one described species for which I can find no valid 
name and therefore I suggest a new name here, hut leave unnamed 
those species hitherto not referred to in literature. 

The life history of the species is unknown, but the relationships 
suggest that they may be parasitic on some large ground-frequenting 
Lepidopterons larva. The flies occur in swampy areas, where the adults 
are usually found on or near the ground, and are not uncommonly seen 
on flowering tea-tree {M&lolewa sp). Possibly the fly lays its eg^ 
on i-eeds and grasses, to be swallowed later by the host, which habit is 
in conformity with related genera. 
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Key to species of Microtro'pem. 

1. With a short transverse band on the second abdominal 

tergite, white in colour and complete across the median 
line. Face mostly white in ground colour, this con- 
trasting with yellow around it. The third antennal 
segment is deep black . . 

With the transverse band on the second abdominal segment 
interrupted on the median line so as to form two white 
spots. Female with the anterior tarsi very broad and 
the thoracic markings are reduced 
With the white on the second tergite reduced to a. single 
median spot or absent . . 

2. The markings of the thorax have mainly disappeared, leaving 

a scanty more or less uniform pulverulent white there. 
The blue-black abdomen has the white restricted to 
two apical ter^tes. Large species 
Smaller in average size than fallax, with thoracic markings 
highly developed, including a dense white median stripe 
interrupted at suture, the apical part rarely missing 
on inferior specimens. The abdominal markings 
variable in extent on a blue-black ground. 

With the abdomen mainly brown, the restricted black median 
stripe is variable in extent. Medium to small species 


nigricornis Macq. 


skiuata Don. 

2 


fallcuc new name 


intermedia Mall. 
obtusa Walker 


All described forms fall into one or other of the species included 
in the above key with the exception of viridiventfis Macq. that may 
be allied to a new species not ineluded above. This new species has 
an entirely metallic abdomen with a slight trace of a pulverulent 
covering. The four white stripes of the thorax are complete. The 
antennae are less specialised in shape than that on any other species 
examined, but this structure varies widely and is of questionable value 
and on two species it takes an intermediate form. 


Microtropeza sinuata Don. 

if. dnuata Donovan, Epit, Nat. Hist. Ins. New Holland, Dipt. fig. 
(Musca). — ^Wiedemann, Auss. zweifl. Ins. ii. 1830, 384 (Mmca). Guerin, 
Eev. Zool. vi. 1843, 270 {MutHia), Maequart, Dipt. Exot. suppl. 1, 
1846, 186 ; suppl. 4, 1849, 226. Sehiner Novara Eeise Dipt. 1868, 316. 
Brauer and Bergenstamm, Denk. Akad Wiss. Wien. Ivi. 1889, 152 ; lx. 
1893, 176 (poshly should be removed to stand under fatlax) . Townsend, 
Ann. Mag. Na. Hist. (10) ix. 1932, 40. nee Engel, nee Malloch. 

T. hura Walker. List Dipt. B. Mus. iv. 1849, 760 {Tadiina). 

M. sh%isei Bergroth, Stett, Ent. Zeit. 1894, 73. 

if. ignipennis Maequart MSS, — Brauer Sitz. Akad. Wiss. Wien, 
cviii. 1899, 510. 

i¥. latijTMma Malloch, Proc. Lta. Soc. N. S. Wales, liv. 1929, 286 : 
Iv. 1930, 100. 

The symonymy is new. I have not seen Donovan's illustration, but 
Wiedemann has given a detailed colour description of it, mentioning 
^ ^ hinterleib rothliehbraun, am zweiten Abschnitte zwei weissliehe punkte 

/'a very decisive character. These two white spots on the 

second abdominal segment, occur also in the description of T. hura Walk, 
whilst M. glmsei Bergroth is said to have the white fascia interrupted 
on this segment, this amounting to the same character. There can be 
httie doubt that igmpenms B. & B. and latimamu Malloch are the same 
species beeau^ the flattened broad anterior metatarsus of the female 
; is' .al80''a deeisive^ character, unique to the species. This form of the 
metatarsus was used by Brauer to distinguish ignipmmis from that form 
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regarded by Mm as being the typical sinmta^ and be did not realise tbe 
ebaraeter is limited to tbe sex. Tbe species referred to as sinuata by 
Brauer and Bergenstamm, may be tbe same as a species so called by 
Engel and by Malloeb, and re-named below as fallax. On sinmta, tbe 
abdomen is strongly marked with brown; tbe white marking on tbe 
second abdominal tergite is broad and no median marginal bristles 
occur there. Tbe tboracie markings are only moderately developed, and 
witbont tbe white median line. 

Hob . — Tbe species is known to me only from southern Queensland 
and New South Wales, but doubtless it is widely distributed -over 
southern areas of tbe mainland. It occurs also inland, at least as far 
as Cbinchilla- 

Microtropeza nigricornis Maeq. 

M. nigricornis Maequart, Dipt. Exot. suppl. 4, 1849, 226. 

Macquart described this species as having a wMte face and a black 
tMrd antennal segment, so there can be little doubt that be had before 
Mm a Tasmanian species; in this case bis locality seems to be correct.* 
In addition there is a complete white fascia on tbe second abdominal 
segment and tbe anterior tarsi of tbe female are normal. In other 
respects tbe fly is very like sinuata, 

Eai. — Tasmania. It is one of two species known to me only from 
this locality. 

Microtropeza fcdlax, new name. 

M. sinuata Engel, Zool. Jabrb. 1925, 844-6. — ^Malloeb, Proc. Lin. 
Soc. N. S. Wales, iiii. 1928, 614; liv. 1929, 287; Iv. 1930, 100. nec 
Donovan. 

Tbe species that is placed under this name is not uncommonly met 
with in collections, 

Mallocb’s description of sinvMa conforms here but be may have 
confused another species with it. Perhaps Engel was following sinuata 
as identified by Brauer who gave no description so this too is somewhat 
uncertain. 

This is the largest species of tbe genus known to me and together 
with intermedia has a blue-black abdomen with a restricted white design ; 
it differs from tbe latter species by tbe lack of marginal bristles on 
tbe second abdominal tergite, and in having tbe thoracic markings 
reduced to a general powdery white, tbe white spots being absent. 

Hah . — Only known to me from Queensland where it seems to be 
a widely distributed species, but it is also recorded from New South 
Wales. As far as can be judged it is limited to the coastal area of these 
two States. I have taken this species only once, Brisbane, January, 
1928, a female wMch is the bolotype. A female allotype from Mt. 
Cotton, Brisbane, captured in February, 1928, by Mr. J. Mann, is also 
in my collection. Others are in the Queensland IMusenm. 

Microtropeza intermedia Malloeh. 

M. miermedia MaUocb, Proc. Lin. Soc. N. S. Wales, Iv. 1930, 100. 

Malloeh compares the present species with his Icdimana (i.e. sinuata 
Don.) using minor characters for distinguishing it, but its, alliance is 

^ Hardy (Proc. Lin. Soc. N.S.W. liv. 192:&, 61-4) questions validity of type 
locality ^'Tasmania/' in Maequart ’s Fourth Supplement, for nearly all species so 
recorded. 
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with, fallax. It differs by the presence of an intermediate pair of 
marginal bristles on the second abdominal tergite, by the highly 
developed thoracic markings, iacluding a very conspicuous median 
white stripe, interrupted at the suture, and by its smaller average size. 

Rab. — This species is known to me from Queensland, and found 
breeding around the swamps at Sunnybank; 5 males and 6 females 
September, 1937, and another male without a label. ’ 


Microtropeza obtusa Walker. 

TacUna obtusa, Walker, Ins. Saund. Dipt. 1856, 274.— Townsend 
Canad. Ent. xlviii. 1916, 152 (Gerotackina) — Townsend, Ann Mas: Nat' 
Hist. (10) is:. 1932, 40 ((?erotoc/wM). , . b- ■ 

Echmomyia stoUda Walker, Trans. Ent. Soe. Lend. (2) iv 1857 
196.— Austen, Ann. Mag. Nat. Hist. (7) xix. 1907, 330 {Microtropeza)'. 

Microtropeza. ochriventris Malloeh, Proc. Lin. Soe. N S Wales 
liv. 1929, 287; Iv. 1930, 100. ’ 

M. flamtarsis Malloeh, ibidem, liv. 1929, 288 ; Iv. 1930, 100. 

M. fiaviventris Mialloeh, ibidem, Iv. 1930, 101. 

Synonymy. The two names given by Walker are eonspeeific aecord- 
mg to Austen, and Malloeh seems to have described the sexes under two 
other names. The third description given by Malloeh under the name 
flavwentns, makes it necessary for the types of Walker to be examined 
again, for if one of these has a. pair of apical bristles on the second 
tergite, then it would conform to Malloeh third form. On my 
Tasmanian specimens there are weak bristles in the position on two 
speemens and none on the third, hence it becomes difScult to see how 
the character can have speciffe value. This variable form bears five names 
m literature ^d should there be more than one incorporated in the 
material described, then better characters will have to be discovered to 
elucidate them. 


1 species is subject to a variation in markings particularly on 
the abdomen where the black median stripe may be almost if not quite 
absent. The sw also varies greatly, a common feature in parasitic 
flies, nm species, therefore, that have an abdomen with a ground 
eoloOT of brovm need to be placed here and if one is distinct, some 
valid structural character must he selected to establish it as a species. 

Hffib.— Tasmania and the mountain areas of New South Wales form 
^ present the toown distribution of this species. The record for 
Western Australia needs confirmation. 


Microtropeza viridiventris Macq. 

Masicera mridiventris Maequart, Dipt. Exot. suppl. 2, 1847 68- 
suppl. 4 1849, 190.— Brauer Sitz. Akad. Wiss. Wien 1897 336 — 
Townsend, Canad. Ent. xlviii. 1916, 152 {Tasmanimiyia) . 

There is an abnormal form of Microtropeza that is related 
aparentiy to Maequart’s species, the type of which Brauer placed in 
his group, but differing from Microtropeza and he refeiTeu 

to p ptaUie colouration. Townsend gave this a new generic name 

specimens under his genus 
s^onymy if the interpretation given by me be correct. 
Macmart fiuute the locality as Tasmania but my specimen is from 
the Blue Mountains, New South Wales, January 1922 (C. Deuquet). 



NOTES ON AUSTBALIAN MUSCOIDEA IV. 


37 


Subfajnily Phaoniinae. 


Key to genera and species incorporated below. 

1. Female with a pair of bristles directed towards and 
normally crossing each other, situated on the 

interfrontalia between the two rows of bristles 2 

Female without such bristles on the frons . . . . Other genera 


2. First median vein with a strong bend over its apical 

section, and directed towards the lower radial 
vein. Femora largely brown over the apical 
half, and the antennae are red or reddish over 
the basal half (Introduced) 

The first median vein and the low^er radial vein 
curving apically but very slightly towards each 
other. Antennae always black and the legs 
usually so . . 

3. Anterior femora on male with a ventral notch con- 

taining a spine 

Anterior femora on male without such spine 

4. Species with the face silvery, and a silver spot on the 

frons, just at the base of the antennae. Highly 
polished black species 

Species with head entirely black, no silvery markings. 
Abdomen blue, but the apical segment normally 
has a greyish pulverulent overlay 

5. Frons of the male about the width of the ocellar 

tubercle, that of the female as wide as the 
distance between the anterior ocellus and the 
base of the antennae 

Frons of the male narrower, about two-thirds of the 
width of the ocellar tubercle, and that of the 
female correspondingly reduced 

6. Eyes on the posterior border with a concave section 
Eyes on the posterior border without a concave section 


Muse in a stabulans Fail. 


3 

Mydrotaea mistralis Mall. 

Ophyra 4 




5 


0. analis Maeq. 


0. rosirata Desv. 
0. fuseocaJyptrata Macq. 
0. ? cJialcogaster Wied. 


Under tiie name nigra, two species of Ophyra are standing in 
literature as one, and it is evidently due to tliis that Malloeh has 
introduced into the Australian literature the name cJialcogaster Wied., 
originally described from Java. This still leaves the relation with 
Anthomyia nigra Wied., 1830, from China, said to be widely distributed 
throughout the Orient, and reaching Australia, in a somewhat doubtful 
position. It is to be noted that 0. nigra is supposed to- have a white 
or yellowish sqiuama whereas the form in Australia has this darkened 
at least on the majority of males. I give below^ a nomenclature that is 
perhaps less contentious and it is to be noted that in eeonomie literature 
the names are frequently omitted due, apparently, to the general dissatis- 
faction felt with the naming of forms. 


Genus Hydrotaea Desvoidy. 

Hydrotaea Desvoidy, Easai Myodaires 1830, 509. 

There are two specific names standing under this genus, but one 
is quite evidently misplaced, leaving a single recorded species acceptable 
in this position. 


Hydrotaea australis Malloeh. 

H, australis Malloeh, Ann. Mag. Nat. Hist. (9) xi. 1923, 667. — 
Malloeh, Proc. Lin. Soe. N. S. Wales, 1. 1925, 40. 

Hab . — Queensland and New South Wales. 

Two specimens before me were reared from cow-dung (J. M. 
Bancroft 1920) a well known breeding habit for the genus, but appar- 
ently the species is not often met with under this condition in Australia. 
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Genus OpJiyra Desvoidy. 

Ophym Desvoidy, Essai Myodaires 1830, 516. 

Peromia Besvoidy, ibidem, 517. — ^IMalloeh, proc. Lin. Soc. N. S. 
Wales, li. 1926, 554. 

A%stralopliyra MalLoch, ibidem, 1. 1925, 40. — ^jMallocb, Ann. Mag. 
JSIat. Hist. (9) xi. 1923, 667. 

Synonymy. — Hitherto this synonymy has been published only in 
part and I would point out that Australophyra was based upon rostrata 
Besvoidy, not on analis Maequart, as claimed, thus making the name an 
absolute synonym of Peronm: Both these names must fall to Ophyra as 
they were separated on minor characters. Malloch separated Peronia 
by the presence of some hairs on the hypopleura, adjacent to the spiracle, 
a character that is frequently absent in analis. Besvoidy separated it 
on the more prominent clypeus with which goes also the more prominent 
Carina as this is part of the same general structure. This clypeus and 
its associated carina varies with the species and is valueless for generic 
distinction. 


Opliyra rostrata Besvoidy. 

Peronia rostrata Besvoidy, Essai Myodaires 1830, 517. 

Hydrotea cyaneiventris Maequart, Bipt. Exot. suppl. 5, 1855, 118. — 
preoccupied Maequart 1849. 

Ophyra analis of Authors in part (early authors record it under 
this name.) 

Ophyra nigra of some early authors. 

’ The synonymy is new. 

Hah. — Queensland, New South Wales, Victoria and South Australia. 
There is also a female labelled ''Ophyra analis N(ew) Z(ealand)’' 
brought back from those islands by Professor T. Harvey Johnston, and 
is quite typical of rostrata^ not analis, but possibly both species occur 
in those islands. 

OpJiyra analis Maequart. 

0- anwMs Maequart, Bipt. Exot. suppl. 1, 1846, 202. nee other 
authors. 

This specific determination is new and depends, upon the fact that 
the present species is quite unknown to me outside the island from 
which it was originally described. 

Hob . — Tasmania. 

Ophyra fuscocalyptrata Macq. 

Eydrotasa fuscocalyptrata Maequart, Bipt. Exot. suppl. 5, 1855, 

119. 

Ophyra nigra of authors, at least in part. 

Wiedemann's Anthomyia nigra from China, in accordance with 
description does not agree with the present form. Maequart 's descrip- 
tion. does agree except in so far as he quotes the presence of the 
spine typical of Hydrotam and in which character he was probably 
mislead, and also he based his description on a specimen the legs of 
which had become brovm, a not uncommon occurrence. 

Hah. — Queensland and New’ South Wales, but probably widely 
distributed. 
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Opkyra olialcogmter Wied. 

Maliocli, Ann. Mag. Nat. Hist. (9) xi. 1923, 666. — wiiicii see for 
sncli characters as are quoted there hut which may not all apply. The 
original description gives the abdomen as tinged with blue, which does 
not apply in the present case. 

The species so-called by Malloeh can be distinguished from O. 
fuscocalyptrata by the different posterior margin of the eye, and by the 
frons of the female being much narrower. 

Hob, — Queensland, but the distribution is probably wide. It occurs 
throughout the year in Brisbane, and, so far, is the only one I have taken 
there in winter. 

Muscina stahidans Fall. 

Hab . — Queensland to South Australia, but probably more widely 
distributed. Introduced. 

Specimens before me have been reared from rotted potatoes ( J. M, 
Bancroft) and from carrion (0. W. Tiegs). The fly can be considered 
one of the so-called quaternary flies'’ together with Musca domestica 
Lin., already recorded as such. The food in these two cases cannot 
consist wholly of animal matter, as their maggots thrive in dung, and 
the latter breeds in the daggs on sheep even in the early stages of 
myasis, and so it would appear that the house fly becomes associated 
with carrion, but not or hardly partaking of this food. Conversely 
eases of certain blowflies said to be breeding in decayed vegetation were 
subsequently found in this food contaminated with animal matter. 
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A New Derivative of Terpineii-4-ol. 

By N. C. Hancox, B.Se., and T. G. H. Jones, D.Sc., A.A.C.I. 

Department of Chemistry, University of Queensland. 

(Read before the Eoyal Society of Queensland, 28th November, 1938.) 

Terpinen4-ol is reported (Penfold, 1926) to form a crystalline 
nitrosoehloride, m.p. 115-116"’. In an attempt to prepare this compound 
by an alternative method, using the gases generated from sodium nitrite 
and hydrochloric acid, a crystalline product, very sparingly soluble 
in most solvents, was obtained ; this was, however, not the nitrosocliloride 
of Penfold. Preliminary investigation has led to the view that it 
may be regarded tentatively as a chloronitrosite, of formula 
CioHigNaOsCl; should this prove to be so, it would be a compound of a 
type hitherto unreported. The substance is very easily prepared, 
although the yield is somewhat low, and it would appear to be eminently 
suitable for the characterisation of terpinen-4-ol. 

There is also evidence that a similar eompo;und may be prepared 
from {^-terpineol ; this is also being investigated. 

Experimental. 

A solution of terpinen-4-ol (10 ecs.) in an equal volume of dry 
ether was used; the gases generated by adding a saturated solution 
of sodium nitrite drop by drop to concentrated hydrochloric acid were 
passed through the solution, which was cooled in a freezing mixture. The 
terpinenol solution rapidly became green and later deposited a copious 
precipitate of the compound in question. It was isolated by filtration, 
and purified by repeated washing with ether, in which it is very 
sparingly soluble; after drying in the air, it melted at 105-106°. A 
suitable solvent for recrystallisation has not yet been found. The 
yield averages about 20 per cent, of the original material; this, as 
well as the time of formation of the compound, appears to be somewhat 
variable, and to depend in some way not yet understood on the experi- 
mental conditions. The compound is not formed if the hydrochloric 
acid is dropped into the sodium nitrite solution. 

Estimation of nitrogen and chlorine gave the results*. — 

N = IM, 11-4% ; Cl = 14-0%. (Theoretical for 
N-11-2%, Ci = 14*2%). 

The compound undergoes slow decomposition on keeping, with 
development of a brown colour, and lowering of the melting point. 

BIBLIOaUAPHY. 
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Essential Oils from the Queensland Flora — Part XV. 

Backhousia Bancroftii and Daphnandra rapandula. 


By F. N. Lahey, M.Se., and T. G. H. Jones^ D.Sc. A.A.C J., Department 
of Cliemistry, University of Queensland. 

{Bead he fore the Boyal Society of Queensldndj 2St]i November, 1938.) 

As part of an extensive programme of research on Queensland 
plant products, made possible by a grant from the Commonwealth Council 
for Scientific and Industrial Research, the oils of BacMiovsia Bancroftii 
and Daph/nandra rapandula^ were obtained for examination. The yield 
of oil in each ease however, was too small to permit of a thorough 
investigation. 

Both oils were found to contain sesquiterpenes as the principal 
constituents with pinene and esters as minor constituents. 


Bachhoiisia Bancroftii. 

220 lb. of leaves yielded 35 cc. of oil with, the following constants: — 


dl5-5 

4“ 

Mb 

Ester value 

Ester value after acetylation 
Acid value . . 


•926 
1-4948 
+ 8 
29-4 
66 
0 


On distillation imder reduced pressure (2 mm.) the following 
principal fractions were obtained. 

(1). From liquid ammonia 


trap 

- • dis-B 

•8655 


Wd 

.. +37 


■.,20 

1-4634 

(2). 50-65°C. (2ce.) . . 

• - *^lS-5 

•9034 


Wd 

0 

(3). 65-72°C. (12cc.) . . 

• • dis-s 

•9154 


Wd 

. . +2-6 


„20 

“5 

1-4894 

(4). 77-87°C. (2icc.) . . 

dis-s 

•9441 


.,20 

1-4968 


Fraction (1) was shown to contain d-a-pinene by oxidation with 
permanganate to pinonic acid, identified by its semiearbazone m.p. 
207 °C. 

Fraction (2) was principally an ester which on hydrolysis yielded 
a sweet-smelling alcohol which w^as not identified. The acid present was 
identified as acetic by silver salt estimation which yielded 64.4 per 
cent. Ag. 

The physical constants of fractions (3) and (4) indicated the 
presence of a sesquiterpene and a sesquiterpene alcohol which was 
confirmed by the characteristic colour reaction with bromine and glacial 
acetic acid. 
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DapJmandra rapcmdula. 

120 lb. of very dry leaves gave 140 cc. of oil with : 


^ 15-5 

[a]D 

,.20 

Ester value 

Ester value after acetylation 
Acid value 


•9260 

+26*4 

1-4903 

4-6 

53*6 

0 


Fractionation of 100 ce. under reduced pressure (2 mm.) gave: — 
(1) A fraction (10 cc.) collected in the liquid ammonia trap having 


djg.g . . ‘8454 

[a]t) . . +37-4 

n^ . . 1-464 

Oxidation with permanganate gave a product whose semicarbazone 
melted at 207 °C. and at the same temperature when mixed with pinonie 
acid semicarbazone. Hence the presence of d-a-pinene. The low density 
material of this fraction was not identified. 

(2). A fraction (Icc.) . . b.p. . . 42-46°C. 

di5.5 • • *8779 

On hydrolysis with alcoholic KOH acetic acid was shown to be 
present by qualitative reactions. The alcohol liberated from the ester 
was not identified- 


(3). A fraction 


b.p. 

<^16*5 

Wd 


4 “ 


73-79°C. 
■9254 
+ 5-7 
1-497 


This was a sesquiterpene with constants closely resembling those of 
aromadendrene but on ozonolysis no aromadendrone was isolated. 


(4). A fraction 


b.p. 

[<x]3 

.,20 


88-92°C. 

‘920 

+35-8 

1-4970 


drop dissolved in glacial acetic acid yielded a violet colour on the 

addition of bromine vapour. 

On dehydrogenation with sulphur under 40 mm. press!ui*e, a small 
quantity of an azulene was formed (m.p. of picrate 120° C.) 

(5). A viscous oil b.p. . . 100-112°C, 

dis-g . . -9559 

• • "F 8*66 

This was a sesquiterpene alcohol, for on treatment with formic acid 
a sesquiteiTGue d^g.^ -9145 was isolated which gave a deep blue colour 
with bromine in acetic acid. 

4 - 1 , Queensland Forestry Department for 

the emleetion of the leaves and to the Council for Scientific and Indus- 
trial Eeseareh for a grant. 
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Essential Oils from the Queensland Flora — Part 
XVL — Eucalyptus microcorys. 

By T. G. H. Jones, D.Se., A.A.C.I., and F. N. Lahey, M.Se. 
^{Eead tefore the Royal Society of Queensland, 28tJi Novemier^, 1938.) 

Since tlie extensive, investigations of Baker and Smitk^ on the 
essential oils of the Anstralian Encalypts, very little work has been done 
on these important oils. ]\Ieanwhile great advance has been made in 
terpene chemistry and chemical technique and it was thonght that oils 
from some of the more abundant species of Eucal^^ts could, with 
advantage, be subjected to a more thorough investigation. 

The essential oil of Eucalyptus microcorys was chosen as it grows 
abundantly in southern Queendand, where it is cut for its timber known 
as Tallow wood. 

The essential oil was a light-yellow mobile oil, smelling strongly of 
cineol. 

Baker and Smith- recorded the presence of pinene, cineol, volatile 
aldehydes and sesquiterpenes. We have confirmed these observations 
and also have shown the presence of isoamyl isovalerate, bbrneol, 
bornyl acetate, and butyrate, and have proved the volatile aldehyde 
present to be isovaleric aldehyde. Also a small quantity of a carbonyl 
compound was isolated but not identified. 

Experimental. 

Two samples of leaves of Eucalyptus microcorys, one from Enoggera, 
Brisbane, and the other from Yandina, yielded -71 and -73 per cent, of 
oil respectively. 


The physical constants of the two oils were very similar and also 
agreed very closely with those given by Baker and Smith (loc. cit.). 



Sample A. 

Sample B. Constants by Baker and. Smith. 

dir! 

•9069 

•8953 

•895 


. . +17*9 

+18-6 

+18-3 


1-4690 

1*4671 

1-4690 

Ester value 

23-8 

22-5 

19-6 

Acetyl value 

60-4 

62*7 

. . 

Cineol content 

46% 

43-9% 

49% 

Sample B was extracted in turn with sodium carbonate and sodium 

hydroxide solutions. These extracts yielded very small amounts of an 

acid and a phenol which were not further examined. 


The residual oil after -drying 

was submitted to fractional distilla- 

tion at two millimetres pressure 

when the following 

fractions were 

obtained: — 







Wn 

(1). Collected 

in 



liquid ammonia 



trap 

•8772 

1-4595 

+32 

(2). 30-40°C. 

•894 

1-4600 

+16 

(3). 40-44°C. 

•8908 

1-4400 

- 2-5 

(4). 44r-56°C. 

•9548 

1-4720 

-28 

(5). 56-60°G. 

-9739 

1-4810 

—17 

(6). 60~80°C. 

•9484 

1-4926 

+24 
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Fraction (1) was shaken with saturated sodium bisulphite solution. 
A solid compound separated which, on decomposing with caustic soda 
solution, gave a volatile aldehyde identified as isovaleric aldehyde by 
the preparation of its 2 : 4 dinitro-phenyl-hydrazone, m.p. and mixed 
m.p. 123"C. 

The residual oil of this fraction mixed with fraction (2) was 
extracted three times with resorcin solution. The cineol recovered from 
the resorcin compound had 

dill -9316 

Mb 45 

14554 

It readily formed an o-cresol compound m.p. 55^0. 

The oil freed from cineol had the following constants ; — 

dill 

Mb 45*8 

n?? 1*4648 


This was d-a-pinene for on oxidation with permanganate a good 
yield of pinonic acid was Obtained, identified by its semiearbazone m.p. 
204^0. 

Fraction (3) contained an ester and consequently was hydrolysed 
with alcoholic KOH. From the aqueous alkaline solution on acidifica- 
tion and steam distillation was obtained an acid which foimied a silver 
salt giving 51-68 per cent, silver on ignition. Silver isovalerate 
contains 51.65 per cent, silver. 

The alcohol from the ester was extracted by means of phthalic 
anhydride. It distilled at 130-140° C. and formed a naphthyl urethane 
m.p. 67°C. identical with the naphthyl urethane of isoamyl alcohol. 

From a consideration of the constants of fractions (4) and (5) it 
was thought that these wojuld contain the mixture of carbonyl compounds, 
cuminal, pheUandral and cryptal, originally known as aromadendral. 
Consequently fractions (4) and (5) were combined and submitted to 
extraction by the method of Macbeth^. 

The extraction with normal sodium sulphite yielded one cc. of a 
carbonyl compound which, after purifying by a second extraction, had 


b.p. 

dll:! 

Md 

^20 


60°C. at 1mm. 
•978 

.. -45 

1*488 


It yielded a 2 :4 dinitro-phenyl-hydrazone m.p. 176° C. and so 
appeared to be different from any constituent of aromadendral. This 
carbonyl compound was not identified as very little was available for 
experiments. Extraction with sodium bisulphite failed to remove 
anything. 

The oil remaining after these extractions had a strong camphora- 
ceous odour. It failed to yield a positive test with 2 : 4 dinitro-phenyl- 
hydrazine. By careful fractionation, a fraction was obtained with; 


b.p. 

dii:| 

Md 

Ester value 


57-62°C. at 2 mm. 
•9629 

-22 

=41 
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Tills fraction was heated with phthalic anhydride in dry benzene 
for 8 hours. The alcohol recovered from the acid-phthalate in the usual 
way partially solidified. The solid was filtered and dried on a porous 
plate. After reerystalLising from petroleum ether it melted at 199 °G. 
Lack of material prevented further purification but by mixed melting 
point determinations it was shown to be borneol. 

The recovered oil was hydrolysed with alcoholic KOH. From the 
aqueous solution on acidification and steam distillation, a solution of 
acids w'as obtained. The silver salts of these acids were formed and 
analysed. 

First crystals gave 55*39 per cent. Ag. 

Silver butyrate requires 55.36 per cent. Ag. 

Second crystals gave 59*28 per cent. Ag. 

It appears as though both butyric and acetic acids are present as 
esters. 

The oil containing the alcoholic portion of the ester was extracted 
with phthalic anhydride resulting in the isolation of borneol, and a 
mobile alcohol which was not identified. 

The remainder of the oil consisted of sesquiterpenes which gave 
the usual colour reaction with bromine vapour and glacial acetic acid. 
These were not further examined. 

The authors’ thanks are due to the Queensland Forestry Department 
for the collection of leaves. 
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The Gastro-Intestinal Helminths of Cattle in 
Queensland: Their Distribution and Patho- 
genic Importance. 

By F. H. S. Eoberts, D.Sc., Animal Healtli Station, Yeerongpilly. 
{Bead hefore the Royal Society of Queensland, 2StJi November, 1938.) 

INTRODUCTION. 

While the total number of species of helminths infecting the 
alimentary tract of cattle throughout the world is relatively large, 
there is comparatively little information on the pathogenic importance 
of the various species recorded. 

McFadyean (1896), Daubney (1933), and Taylor (1934; 1937) 
have reported Trichostrongylus axei Cobbold as causing gastritis of 
cattle in England. Baker (1933) also records it as causing a chronic 
bloody diarrhoea in a nine-months-old calf in the United States. 

Stiles (1901) considers the loss of 10,000 head in Texas, United 
States, in the wet years 1899-1900, to be due to heavy infections of 
Haemonchus contortws Riidolphi, associated with Ostertagia ostertagi 
Stiles, Bunostomum phlebotomu^i Railliet, and verminous bronchitis 
{Bkdyocamliis viviparus Bloch). Powers (1909) refers to H. contortxis 
as a serious obstacle to cattle raising in Southern California and 
describes a severe outbreak in 1904. The twisted stomach worm is also 
a serious parasite of cattle in Rhodesia (Bevan, 1929; Le Roux, 1932) ; 
in Kenya (Daubney, 1929) ; in British East Africa (Montgomery, 1916) ; 
in Natal (Le Roux, 1930) ; in Nyasaland (Turnbrdl, 1932) and in the 
West Indies (Van Volkenberg, 1934). 

Ostertagia^ asterta;gi is first mentioned as pathogenic by Gilruth 
(1899) when discussing the annually recuxTing mortalities among calves 
in the South Island of New Zealand, worm infestation being associated 
with malnutrition and exposure. Anaemia and diarrhoea were prondn- 
ent symptoms. He also considers 0. ostertagi responsible for an anaemia 
prevalent among grown cattle on the west coast of the North Island. 
Gastritis associated with this species has been also observed in England 
(Sheather, 1923) and in the United States (Barger, 1927: Dikmans, 
1923; Baker, 1937.) 

Bunosfomum pJdehatomum has been noted (Dawson, 1903, 1906) 
in association with/‘salt sick’’ disease of cattle in Florida, United 
States. This condition is ma n i f ested by a low fever, intermittent 
diarrhoea and constipation, progressive emaciation and anaemia. 
Mortalities are high. Conradi and Barnett (1908) record it as being 
serious also in California: Le Roux (1932) in Rhodesia; Van Volken- 
berg (1934) in the West Indies and Reisinger (1916) and Sigetwai*}" 
(1931) in Central Europe. 

Of the several species of Cooperia recorded from cattle, only C. 

Railliet, is implicated as pathogenic. This species wms 
present in lai^e nuinhers in yearling cattle in Montana, United States, 
^nmng which mortalities had occurred. Neinatodirus helvetianus May, 
and co<^idi 0 sis, however, were also conspicuous (Tunnicliffe, 1932). 
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The nodule worm, OesopJwgostomum radiatum Eudolplii, is said 
by Dikmaiis (1923) to be serious in Louisiana, United States. Le Roux 
(1932) considers the species harmful in Rhodesia, especially when 
associated with large numbers of other helminths. Losses have also 
been reported from the Philippine Islands (Farinas, 1930; Boynton 
and "Wharton, 1916) Avhere H, contortus and B. phlehotcmium were also 
present in large numbers. 

Other records of pathogenicity among the nematodes concern 
Asoaris vitiilorum Goeze, (Turnbull, 1932) and an unidentified species 
from the abomasum of calves in India, which may be Mecistodrrus 
digit at us (Sheatiier, 1919). 

Of the numerous trematodes recorded from the alimentary tract 
of cattle, only those of the Paramphistomidae appear to be harmful. 
C otylopJioroii cotylophoriim Fischoeder is very pathogenic to sheep in 
South Africa, and is also harmful to cattle (Le Roux, 1930, 1932), 
while Van Yolkenberg (1934) mentions it as being serious in the West 
Indies. Pandi (1935) lias recorded ParampJiistomiim sp. as pathogenic 
in Assam, India. Heavy infections cause a pronounced anaemia and 
emaciation, accompanied by a profuse and foetid diarrhoea. 

PARASITIC GASTRO-ENTERITIS IN QUEENSLAND. 

Parasitic gastro-enteritis is by no means uncommon among cattle 
in Australia. Gilimth and Sweet (1910) and Seddon* consider 
that 0, ostertagi is of importance in the southern States, while Edgar 
(1938) has drawn attention to heavy infections of Paramphistomuni 
cervi in calves in New South Wales. In Queensland, on the other hand, 
reports on the occurrence of the disease refer only to H. contortus 
(Dodd, 1908; Legg, 1923 and 1930). 

Clinical cases in Queensland occur chiefly in the coastal and sub> 
coastal areas. The disease may, however, be present occasionally in the 
more western districts and an outbreak has been reported at Blackall, 
approximately 400 miles inland. 

As has been reported in other countries, (Powers, 1909; Bevan, 
1929; Daubney, 1929; Van Yolkenberg, 1934), young cattle are chiefly 
affected, more especially from 4 months to 12 months of age. Rainfall, 
rate of stocking and nutrition appear to influence outbreaks. 

The annual rainfalls of the areas in which the disease is most 
prevalent range from 25 to nearly 160 inches (see map). The type of 
country also varies considerably. The richer areas, namely, the south-east 
corner and the Atherton Tableland,! are most heavily stocked and are 
most affected. In the central and much of the northern coastal districts 
the country is poorer and the stocking correspondingly lighter. Here, 
outbreaks are less frequent. 

The disease usually occurs during the dry season, i.e., in the winter 
and spring months. A|s little supplementary feeding is practised, cattle 
frequently lose condition and become susceptible to infection. In 
addition, the concentration of animals on permanent waterholes during 
the dry season creates conditions conducive to heavy and rapidly acquired 
infections. This factor applies chiefly to beef cattle country. 

* Private cemmimicatioii. 

fAn area of higli country in North Queensland, immediately southwest of 
Cairns, 
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Duxing the past three Years a number of affected animals have 
been, examined. Counts of keh species of helminth were made when 
possible in order to ascertain their relative importance and pathogenicity. 



The Distribution of Cattle in Queensland. 


The infections always comprised a mimber of species, but, as a 
rule, one or sometimes two species so predominated as to leave little 
doubt as to the pathogenic agents. The lungworm, Diotyocaiilus 
mvipmruSj was oceasionaEy a contributing factor in outbreaks, a vermin- 
ous pneumonia being then associated with heavy infections of worms 
in the alimentary tract. 
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HELmNTHS OBSEEVED IN AFFECTED ANBIALS. 

Genns PARAMPHISTOMIJM Fiselioeder, 1901. 

P. cervi Sehrank, and/or P. explanatiim Creplin, are associated 
with a disease of cattle reported only from south-eastern Queensland 
and known locally as black scours.’^ This condition is manifested by 
a progressive emaciation and anaemia, accompanied by a dark, foetid 
and profuse diarrhoea. In the only two cases examined, large numbers 
of immature worms were recovered from the faeces. 

The adult flukes in the rumen and reticulum must be only slightly 
pathogenic, if at all, as it is very common to see animals in excellent 
condition harbouring many hundreds of them. 

Genus COTYLOPHORON Stiles and Goldberger, 1910. 

C. cotylophorum Fischoeder has been seen on several occasions, 
but is regarded as uncommon and of little economic importance. 

Genus MONIEZIA Blanchard, 1891. 

As a rule, a fevr tapevrorms appear of little consequence, but 
recently 17 well grown M. henedeni Moniez, were taken from a 
six-months-old calf which was stunted, ‘‘pot bellied,'' and suffering 
intermittently with diarrhoea. Very few other worms were present. 

i¥. expanm End., which has also been seen in cattle, is of rare 
occurrence. 

Genus HELICTOMETRA Baer, 1927. 

Helict&nietra giardi Moniez is apparently rare in cattle, as it has 
been seen once only. It is, however, not uncommon in sheep. 

Genus HAEMONCHUS Cobb, 1898. 

The twisted stomach "worm, H, contortus End., is undoubtedly the 
most widespread and most pathogenic helminth of calves and young 
cattle in Queensland. Estimations showed the numbers harboured by 
affected animals to be from 5,200 to 12,000. In several cases which 
yielded 5,200 to 6,000 H, contortus, 30,000 to 60,000 Cooperin spp. have 
also been present. One six-months-old animal harboured 5,200 
contortus and 76,000 T, axeL 

H, contortus has also been implicated in serious losses among three- 
year-old steers and in the death of an aged cow. 

Genus OSTERTAGIA Eansom, 1907. 

Three species of this genus have been seen, namely, 0. ostertagi 
Stiles, 0. circumcincta Stadelman, and 0. occidmtalis Eansom, but the 
only species to occur in any numbers is 0. ostertagi. Calves .suffering 
from gastro-enteritis, due principally to FT. contortus or 0. radiatum, 
have contained as many as 22,500 and 31,500 worms belonging to the 
genus Ostertagia. As Eobertson (1933) considers that 8,000 or more 
O. circumcincta are pathogenic in lambs, it is possible that at times 
0. ostertagi may be of importance among young cattle in Queensland. 

Genus TBiaHOSTEONGYLUS Looss, 1905. 

T, axei Cobbold, T, eoluhrifomvis Giles, T. vitrinus Looss, and 
T. longispicularis Gordon, have been observed but only T. axei appears 
to be of any importance. 
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Usually, the numbers of this species taken from affected animals 
have not exceeded 15,000, but in one instance a six-months-old animal 
harboured 76,000 in addition to 5,200 E, cant art us and a small number 
of other species. Taylor (1934) records 140,000 T. axei as causing 
gastritis in a two-year-old heifer. It is possible, therefore, that the 
76,000 specimens present in our ease were pathogenic and contributed 
to the general ill effects observed. 

Genus COOPERIA Ransom, 1907. 

Only C, pectinata Ransom and C. punoiata v. Linstow, appear 
important, both species usually occurring together. Cooperia spp. have 
frequently been observed as a contributing factor to gastro-enteritis 
in animals also harbouring large numbers of E. contortus or 0. radiatum. 
In such cases 30,000 to 60,000 Cooperia spp, have been present. In 
two outbreaks, these small Trichostrong:^des appeared to be the principal 
causal agents. Three young animals from such outbreaks harboured 
72,200 C. punctata and 23,300 C. pectinata, 92,400 C, pectinata and 
18,600 p. punctata, and 28,000 C. pectinata, and 110,000 C. punctata, 
respectively. In all three cases the number of other species present 
was small. The most prominent symptoms of a heavy infection of 
Coope7^ spp, are emaciation and diarrhoea. Anaemia is apparently 
not conspicuous. 

^ Macroscopic lesions are practically confined to the small intestine 
which shows scattered and extensive areas of inflammation, with deposits 
of a tough brownish exudate. Such changes may be visible with infec- 
tions of 30,000 to 40,000 worms. 

Pour other species of this genus have been collected, namely G, 
oncopJwra Railliet, C, mcmasteri Gordon, C. curticei Railliet, and C, 
spatulata Baylis, all of which occur in only small numbers. 

Genus NEMATODIRUS Ransom, 1907. 

Both N, fiUcollis Rud., and N, spatMger Railliet, occur only in 
small numbers. 

Genus BUNOSTOMITM Railliet, 1902. 

In only one instance was B, phlehotoyjuim Railliet definitely 
responsible for serious effects, a 15-months-old animal dying as a 
result of an infection of 2,250 worms. Although this species is a 
prevalent parasite of young cattle, it apparently becomes serious only 
under conditions of heavy stocking. The hoolrworm is very troublesome 
among young cattle employed for tick fever work at the Animal Health 
Station, Townsville, where the rate of stocking at times becomes very 
high. Attempts to control the infections by keeping the animals in 
bare yards md feeding from racks has met with little success and the 
heavy infections under these conditions suggest that the infective larvae 
can enter the body via the skin. Cameron (1927) with B. trigofwcephalum 
(1924) with B. phlehotomum, however, failed to produce 
infection except by ingestion but, more recently Orrlepp (1937) working 
with B. trigonocepJialuM, has established infection in sheep simply by 
placing larvae on the skin behind the ears. 

• disease occasioned by hookw'orm runs a well marked course 
^ progressive anaemia, weakness, emaciation and diarrhoea which 
m the initial ^es may be only intermittent. The anaemia is severe 
and the red eeE count may be reduced by as much as 75 per cent. The 
woms caw small haemorrhagic punctures in the intestine, the wall of 
wmch m heavy infections is covered by a thick layer of slimy mucous. 
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Eeports from Townsville indicate that animals over 18 months of 
age are little afEeeted. 

Genus STEONGYLOIDES Grassi, 1879. 

S. papillosm "Wedi., which is a common helminth in sheep and 
cattle nsnally posseses a low degree of pathogenicity. Eeeently, however, 
an infection of at least 54,000 worms in a three-months-old calf, which 
was weak, emaciated and affected with an intermittent diarrhoea was 
encountered. The duodenum and jejunum showed patchy inflammation 
and here the majority of the parasites occurred. 

Genus OESOPHAGOSTOMUM Molin, 1861. 

0. raddatum Rud, appeared to be primarily responsible for two 
outbreaks as animals from these herds yielded 4,260 and 6,510 worms 
respectively. The disease was characterised by an extreme anaemia, 
emaciation and weakness, accompanied by an acute diarrhoea. 

As a result of infection the walls of the colon become thickened, 
the mucosa shows patchy inflammation, and is throvui into folds. The 
worms may be seen with their anterior ends buried into the swollen 
mucosa, causing a conspicuous pitting. The mucosa is covered with a 
thick layer of blood-stained mucous and clots of blood may be present 
in the lumen, to appear later in the faeces. Thickening and pitting 
may he present with populations of 300 or more worms. 

Genus TRIGHUEIS Eoederer, 1761. 

r. ovis Abildg. is not imeommon, but is of no impoitance. 

EGG COUNTS IN RELATION TO AN INFECTION. 

The egg output of an helminth infection as determined by the 
number of eggs present in a unit weight of faeces is frequently a 
useful though not always accurate indication of the degree of infection. 
Yery few determinations have been recorded from cattle though Taylor 
(1934; 1937) considers egg counts of 400 (in grown cattle) and 500 
to 1,000 (in yearlings) per gram weight of faeces symptomatic of 
parasitic gastritis caused by T. axei. 

Egg counts were therefore made wEen possible from animals mani- 
festing marked symptoms of helminthiasis, the animals being later 
autopsied and the numbers of worms present determined. In all eases 
a mixed infection was present, but one or another species usually 
predominated. From the data secured, it was determined : — 

(1) In calves 6 to 12 months old, heavily infected with H, 
contort us and/or 0. radicutumj the egg counts may vary from 
3,400 to 7,800 eggs per gram of faeces. The smaller count 
was made from the mushy faeces of a six-months-old 
animal. The count of 7,800 came from diarrohoeal faeces of 
a 12-months-old animal. 

(2) A serious infection with Cooperia spp. in calves 5 to 6 
months old may give an egg count of only 800-1,200 eggs 
per gram, in mushy to diarrhoeal faeces. 

(3) In a 15-months-old animal infected with 2,250 B. pMebotomum 
and suffering from diarrhoea, the egg count was only 400 
to 800 eggs per gram. 
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(4) Two six-montlis-old animals, which manifested marked 
symptoms of parasitic disease, gave an egg count of only 
200 to 400 eggs per gram of faeces. On post mortem, one 
animal yielded 6,500 JI. coniortus, 4,220 T,axei, 2,600 C. 
and 29 0. radiatum. Only a few E. contortus were, however, 
mature. The second animal was penned on 'concrete and at 
the end of three weeks the count had risen to 4,500 eggs 
per gram of faeces. This denotes that a massive infection 
may seriously aifect the health of an animal before the 
worms are mature. 


DISTRIBUTION. 

The distribution in Queensland of many of -the species recorded 
here has already been dealt with in so far as they occur in sheep 
(Roberts, 1936). H. contortm was noted as widespread, occurring in 
sheep as far west as Longreach and Cloncurry. It has since been 
found in cattle in the Cunnamulla area and in the far north-west. This 
stomach worm, therefore, is probably present throughout the State, 
except perhaps towards the extreme western and south-western borders. 

Of the species of Ostertagia recorded, 0. ostertagi reaches its 
greatest development in the south-east. Its numbers show a gradual 
decrease northwards and in the vicinity of Townsville only very small 
numbers are found. On the Atherton Tableland, however, the species 
appears to be slightly more prevalent than elsewhere in the north. 
In the south, it extends west at least as far as Goondiwindi. 0. 
oceidentalis has been seen in cattle only from the south-east. There 
is nothing to add to the distribution of 0. circwncincta already given 
for sheep. (Roberts, 1936.) 

Trichostrongylm axei has a distribution very similar to 0. ostertagi. 
It reaches its greatest development in the south-east and becomes scarce 
in the north. It occurs in moderate numbers in cattle in the central 
west, at least as far out as Blackall. T. longispictdaris was seen only 
in the south-eastern sheep districts. 

The distribution of T. coluhriformis and T. vitrinns was discussed 
in an earlier paper (Roberts, 1936). 

Six species of Cooperia were recorded. Of these, C. pectinata and 
C. p^inctata are most widespread. The presence of these species in 
calves from the Cunnamulla district and in sheep from the Longreach 
and Cloncurry districts (Roberts, 1936) indicates very hardy prepara- 
sitic stages. ^ C. pectinata appears slightly more capable of existing in 
the drier districts, whilst in the wet tropical areas it is more usual 
for C. punctata to form the bulk of the infections. Both species reach 
their highest development on the coast and are just as prevalent in the 
north as they are in the south. C. oncophora, C. curticei and C. 
mcmasteri have been seen in cattle only from the south-eastern sheep 
areas. Neither C. oncophora nor C. curticei are very prevalent in 
Queenslmd and appear to be confined to the south-east. As these three 
species have been seen only in small numbers, conditions in Queensland 
may not be very favourable to them. Cooperia spatulata, though taken 
only in small numbers, occurred along the coast from Brisbane to Cairns 
and in the south as far west as Clifton. 
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Nematodirus spp, have a distribution similar to that of C. oncophora, 
but are more prevalent towards the south-west where they occur 
frequently in sheep in the Charleville district (Eoberts, 1936). 

The hookworm, B. pMehotomum, is practically confined to the 
coastal and subcoastal districts and in the south has been seen as far 
west as Chinchilla. S. papillosus has a similar distribution, but extends 
further west. 

O. radiaiuni is widespread, but its western limits are not so far 
inland as those of H. contortus. Calves from the Cunnamiilla area are 
apparently free from this parasite. It occurs, however, in the central 
Gulf areas, but has not been seen in considerable numbers, except in 
coastal regions. 

The distribution of T. ovis has already been considered (Eoberts, 
1936). 

P. cervi and P- explunatum are confined to the coastal and sub- 
coastal areas. Little is known of the distribution of C. cotylopliorinyi, 
the few specimens seen coming from the coastal districts south of 
Rockhampton. 

M. ienedeni has been taken only from coastal cattle. There is also 
a single record of its presence in a sheep from Central Queensland. 
M. expansa is widespread in sheep, reaching its greatest development 
in the higher rainfall sheep country. It has been seen only twice in 
cattle, both animals coming from the south-eastern sheep districts. 

SUIMIMAEY. 

1. Parasitic gastro-enteritis of cattle is not uncommon in 
Queensland. It is most prevalent among young cattle. Out- 
breaks are most numerous during the winter and spring and 
in the coastal and subeoastal districts. 

2. H. coniorius, G. pectiimta and C. punctata and 0. radiatum 
are the helminths chiefly concerned. Pathogenic infections of 
P. cervi and P. explanatuni, M. henedeni, B. phleiotomum^ and 
S. papillosus have also been seen. 

3. While P. axei and 0. osfertagi are not usually sufficiently 
numerous to be important, infections of such proportions as 
to be possibly pathogenic have been observed. 

4. The symptoms and lesions in affected animals are discussed. 
The numbers of helminths present in affected animals are 
given. 

5. Some information as to the significance of the number of eggs 
passed per gram of faeces as an aid to a diagnosis of parasitic 
gastro-enteritis is given. 

6. The distribution of the various species throughout Queensland 
is discussed. 
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The Middle Devonian Rugose Corals of Queensland, 
I. Douglas Creek and Drummond Creek, 
Clermont District 

By Dorothy Kill, M.Sc. (Qld.), Ph.D. (Cantab). 

{Read before the Royal Society of Qi^eemland^ 28th November^ 1938.) 

Plates IV. and Y. 

Summary . — In this paper the Rngosa from the Clermont district, 
Queensland, are redeseribed, and their age is deduced to be Middle 
Devonian, probably the upper part of the Lower Middle Devonian, i.e., 
Upper Couvinian. The paper includes a review of the Family Spongo- 
phyllidae, and supplementary remarks on the family Acanthophyllidae, 
and a new genus Xystriphyllum is founded. 


Corals from the Clermont district were first recorded by Eands 
(1886, p. 4) from a bed of dark-coloured crystalline limestone outcrop- 
ping close to Douglas Creek, about 3 miles below its junction with 
Drummond Creek, and about 4 miles south-east of Copperfield. Bands 
tentatively referred the limestone to the Devonian. Jack (1895, p. 10) 
mentioned an outcrop of limestone on Drummond Creek, about 3 miles 
south of Copperfield, containing Eeliolites and other Devonian corals. 
Dunstan (1900, p. 3) and Morton (1931, MS map, Eockhampton Office, 
Geological Survey of Queensland) have since collected from the lime- 
stones, whose relation to the metalliferous mica and hornblende schists 
of the district is unproved. Dunstan gave their strike as N.N.E., 
S.S.W., and that of the schists as north-easterly, and (1901, pi. 1) 
regarded them as uneonformable on the schists. 

A study of Eands and Dunstan ’s texts and maps and the Lands 
Department map of the Parish of Copperfield, County of Clermont, in 
conjunction with Morton ^s MS map (by courtesy of Mr. J. H. Eeid, 
District Geologist, Eoekhampton), indicates that there are four lime- 
stone outcrops near Douglas Creek, as follows: — ^Portion 73, Parish 
Copperfield (Eands and Morton) ; Portion 85, Parish Copperfield (Eands 
and Dunstan), both on the left bank of the Douglas; Selection No. 75 
(Dunstan, present portion number could not be traced by the Lands 
Department) , on the right bank of the Douglas ; and Portion 9, Parish 
Theresa (Morton). In addition there is Jack’s locality on Drummond 
Creek, which appears not to have been visited subsequently. 

Etheridge (1911) descrtbed the Eugosa collected by Eands and 
Dunstan, but did not determine the age of the limestones. Eands, 
Dunstan ’s, and Morton’s material from Douglas Creek are used in the 
present work, with also one specimen from Drummond Creek, possibly 
collected by Jack. The three species, Acanthopliyllum clermontensis 
(Etheridge), Spongophyllum cyathopliylloides Etheridge, and Xystri- 
phylhmi dunstani (Etheridge), are common to the first three localities 
cited above from Douglas Creek, and Spongophyllum cyathaphylloides 
occurs on Drummond Creek, so that these iimestones might reasonably 
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be considered to be of the same age. One indeterminable Engose coral 
was collected from Portion 9, Parish Theresa, by Morton. The specimens 
are in the Collection of the Geological Suiwey of Queensland and in tbe 
Australian Mnsenm. 

Age of the Limestones,— Spmigophylhmv is known from the Upper 
Silurian and the Middle Devonian; S. cyathophylloides possesses no 
feature which could serve to ally it with Middle Devonian rather than 
Upper Silurian species, or vice versa^. Xystriphyllimi has so far been 
recognised only from the Lower and Mddle Devonian, and X. dunstani 
is closest to the New South Wales Lower ( ?) Middle Devonian X. 
mitchelH (Etheridge). Acanthophyllimi extends from Lower to Upper 
Devonian, but from Wedekind’s figures of the Eugosa of the Eifel we 
see that A. clermonUnm has a morphology characteristic of the Upper 
Gouvinian. On this somewhat limited evidence it is deduced that the 
Douglas Creek and Drummond Creek limestones are Middle Devonian, 
and that they probably represent the upper part of the Lower Middle 
Devonian, i.e., the upper part of the Gouvinian. 

Family ACANTHOPHYLLIDAE. 

Acanthophyllidse Hill, 1939. 

Range . — D e vonian. 

Remarks. — ^The arrangement of the axial ends of their septa sug- 
gests that these further forms from the Eifel district in Germany belong 
to the Aeanthopliyllidae : — Keriophyllum Wedekind (1924, p. 69, 
Gouvinian, including Cyathophyllum oylindricmn Schulz) ; Leptoino- 
phyllum Wedekind (1925, p. 4, genotype Leptoinopkyllum midtiseptatum 
Amansliauser MS, Wedekind id. figs. 1, 2, Lower Givetian) ; and a group 
consisting of the following: — Trematophyllum Wedekind (1924, p. 75, 
Gouvinian), Do/i-mophi/Wum Wedekind (1924, p. 76, Gouvinian, including 
Cyathophyllum helianthmdes Goldfuss, Quenstedt), Stenophylliim inter- 
nudiimi- and Stenophylhmi impHoaPum Wedekind (1925, figs. 5-7, both 
Lower Givetian) , and Spa\rganophyUmn Wedekind (1925, p. 13, genotype 
Sparganophyllnm difficile Borchers MS, Wedekind id, fig. 9, Lower 
Givetian) . 

The possibility that the new genus Xystriphyllum is a cerioid 
Acanthophyllid is discussed on p. 62. 

Genus Acanthophylluai Dybowski. 

Acanthophyllimi Dybowski, 1873, p. 339; 1874, p. 493. 

Acantho phyllum Hill, 1939, 

Ptenophyllmn Wedekind, 1924, p.- 36, Gouvinian, Eifel. 

AstropJiyllum Wedekind, 1924, p. 46, Gouvinian, Eifel. 

Stenophylhmi Amanshauser in Wedekind, 1925, p. 9, genotype 
Stenophyllum diluvianuni Amansliauser in Wedekind id., figs 3, 4, Lower 
Givetian, Eifel. 

Genolectotype (chosen Schliiter, 1889, p. 38) : Cyathophyllum 
heterophylhim Edwards and Haime. 

Diagnosis. — ^Large, simple, or weakly compound Eugosa with a wide 
dissepimentariiim of small, highly arched dissepiments, with shallowly 
concave, axially deepened tabulae, and with long but unequal major 
septa. The axial ends of the major septa are arranged in groups in the 
tabularium, and are straight, or curved vortically, the curvature differing 
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ill degree from group to group ; the cardinal septum is typically shorty 
and one septum, not a proto-septum, extends to the axis. The septa 
show different types of modification; they are frequently much dilated, 
either in the dissepimentarium, or more rarely in the tabularium, or in 
both; towards the periphery they may be thin and lined with lateral 
dissepiments ; in the tabularium they are sometimes waved and carinate. 

Banpe . — Fairly common in the iLower Devonian of Europe, and 
very common in the Middle Devonian of Europe. Lower and Middle 
Devonian of Australia. 

Remarks. — The following is added to previous remarks (Hill, 
1939). I consider that Wedekind's (1924) genera Ptenopliyllum 
and Astrophyllum from the Couvinian of the Eifel are better regarded 
as each forming single variable species of AcantJiopliyllum; also that 
the following are Acanthophyllum : — Cyathophylhmi sp. Wedekind 
1.1921, pi. 1, fig. 1, Couvinian, Eifel) ; Mesopliylloides ricMeri Wedekind 
(1921, pi. 1, fig. 2, Couvinian, Eifel), Steiwphylhmi dilimiaiiimv Aman- 
shauser (Wedekind, 1925, pi. 1, figs. 3, 4, Lower Givetian, Eifel, genotype 
of Stenophylluni Aiiiaiishauser, Wedekind, 1925, p. 9), and Neostrmgo- 
phyllam- spp. Wedekind (1925, pi. 11, Upper Givetian, Eifel). 

AcantJi opliyllum- dermontensis ( Etheridge ) . 

(Plate W., figs. 1, 2.) 

Cyathophylhim f dermontensis Etheridge, 1911, p. 5, pi. B, figs. 
1, 2, pi. D., fig. 3, Douglas Creek, 7 miles S.S.W. of Clermont. [Lower] 
Middle Devonian. 

Lectotype (here chosen) : 2C, Geological Survey of Queensland 
Collection, being specimen figured Etheridge loc. cii. pi. D., fig. 3 ; portion 
is P 9487 in the Australian Museum. 

Diagnosis. — Sub-compound Acanthopliyllimh. 

Description. — The lectotype consists of a number of unequal coral- 
lites in a limestone block, suggesting by their manner of aggregation 
that they are parts of a compound corallum, though none can be seen 
to arise from another. A topotype collected by Morton, however, shows 
an offset arising by lateral increase, its diameter being enlarged fairly 
rapidly. Etheridge (1911, p. 5) noted corallites in contact and sub- 
polygonal, but I have not seen such a specimen. The calice is the 
"^Krempenkelch" of Wedekind; that is, the dissepimentarium has an 
almost flat surface, descending steeply into the concave surface of the 
tabularium. The diameter varies between 25 and 60 mm {jide 
Etheridge). The septa are numerous and very long; the major septa 
extend unequally towards the axis, their axial ends usually being slightly 
curved, waved and carinate, and arranged in the manner described as 
diagnostic for the genus. The minor septa are three-quarters or four- 
fifths as long as the major septa. Dilatation is usually apparent in the 
septa, less in the minor than in the major; an irregular zone may occur 
near the inner third of the dissepimentarium; the septa may sometimes 
be dilated like spindles, so that they are thickest in the middle parts, 
thinning towards both axis and periphery. The tabulae are fine, close, 
incomplete, and the floor of the tabularium is slightly concave wfith a 
median depression. The tabularium may have as little as one-quarter 
the diameter of the corallum. The dissepiments are rather elongated 
in a naiTOw zone near the inner edge of the tabularium they are inclined 
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vertically, but outside this zone the inclination decreases suddenly at 
first and then rather gradually, the dissepiments near the periphery 
being almost horizontal. Many dissepiments are geniculate in transverse 
section, while lateral dissepiments lining the sides of the septa are 
common. 

Eemnrks. — Three individuals, illustrated on Plate IV., Pigs 3-5, are 
placed, with some doubt, in this species. That figured 3a, b, has septa 
more openly spaced and a somewhat narrower tabularium than is typical, 
but it has the irregular zone of septal dilatation near the inner third of 
the dissepimentarium. The specimen figured 4 shows a different arrange- 
ment of the axial ends of the septa from that characteristic of Acantho- 
phylkim, in that they are not all rotated in the same direction; that 
figured 5 may possibly be a young stage of A. clemoni&n^is ; the photo- 
graph falsely suggests that the ends of the septa in the tabularium are 
dilated (as in Wedekind’s Lower Devonian Ptmophylhim) . 

I know of no other species of Acaoithopliyllum which has advanced 
from a solitary to a sub-compound habit. Wedekind’s analysis (1924, 
1925) of the Cyatlwphyllum heterophylhim group suggests that the 
^‘Krempenkelch” as possessed by A. clermontensis is characteristic of the 
lower part (Couvinian) of the Middle Devonian. The aspect of the 
Aeanthophyllids from Clermont approaches very closely that of the 
Upper Couvinian forms from the Eifel, called by Wedekind (1924) 
Astro'phyllum and Rkopalophylhim. According to Wedekind’s observa- 
tions, the Lower Couvinian Aeanthophyllids {PtenophylUm s.s. Wede- 
kind) show, particularly in, the young stages, great dilatation of the axial 
septal ends ; the fact that such dilatation does not occur in the Clermont 
forms suggests that they are later than Lower Couvinian. Our species 
differs from the Givetian Aeanthophyllids described by Wedekind in 
that the latter have a ^^Trichterkelch” rather than a ^^Krempenkelch” 
and have less dilated septa. In the absence of any evidence to the 
contrary, I consider that we may accept for the Clermont fauna the 
Upper Couvinian age suggested by Acanihopliyllum clermontensis. 

Family SPONGOPIIYLLIDAE. 

Type Genus. Spongophyllnm Edwards and Haime. 

Rugose corals in which the long major septa extend unequally 
towards the axis or the median plane ; the minor septa are usually degen- 
erate, and both orders may be discontinuous near the periphery where 
lonsdaleoid dissepiments may be developed ; the tabularium is frequently 
bisymmetric, and the tabulae are close, parallel, and usually complete, 
concave mthout a median notch. 

Range . — Upper Silurian of the Baltic States, Bohemia, and New 
South Wales, Low^er Devonian of Styria and Prance, and Middle 
Devonian of Europe and Australia. 

Remarks . — The boundaries of this family are not clearly defined. In 
BpongophyUum itself I include, only those cerioid forms in which the 
tabularium is narrow and the tabulae close and but slightly concave, the 
minor septa degenerate, and in which lonsdaleoid dissepiments may be 
developed in an irregular peripheral zone when the major septa are dis- 
continuous; that is, five Upper Silurian and six Middle Devonian species* 

Three phaeeloid species from the Middle Devonian of Germany have 
iisusdly been regarded as Spongophyllnm. These are Spongopliyllum 
t0:rmum Schliiter (1881, p. 211, pi. vi., figs. 1-5, Givetian) S. elongatum 
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ScHiiter (1881, p. 213, pi. vii., figs. 1-5, Givetian) and S. semL^eptahmi 
Seliliiter (1881, p. 215, pi. v., figs. 1-3). They have a wider tabularium 
than the cerioid genotype, and a peripheral border of very large lons- 
daleoid dissepiments, and the septa are more noticeably arranged about 
a median plane. They should probably be regarded as a separate genus. 

Four other groups have morphologies which make it reasonable to 
regard them as members of the Spongophyllidae. The first is of elongate, 
solitary or weakly fasciculate corals, like 8. sedgmchi except that the 
minor septa may be well developed and lonsdaleoid dissepiments seldom 
appear. These were figured by Wedekind (1925) from the Givetian of 
Germany as Grypophyllxim gracile, G. nmnale, G. tenue, G. regresmm, 
G. sp-, and Leptoinophyllum sp. 

The second group is of solitary eoralla, which have a less regular 
lonsdaleoid border than the phaeeloid species of the torosum group, and 
in which traces of minor septa sometimes occur, and there is a tendency 
for the tabulae to be arranged in two series in the rather wide tabularium. 
They were described from the Lower Givetian of the Eifel by Wedekind 
(1925), e.g. Loipophyllum herpense (genotype of Loipopliyllum Wede- 
kind (1925), L, pilaefomie^ L. ^ociale (a compound form), L. hiradiatnm, 
N eospmgaphyllum variabile (genotype of Xeaspongopliyllum Wedekind 
1922), and N. crasmm. 

Another group of elongate, sometimes slightly branched, eoralla has 
a rather marked bilateral symmetry; its major septa are but rarely 
broken by lonsdaleoid dissepiments, and the inner ends of the minor septa 
may be well developed. This group consists of the Givetian forms 
described by Wedekind (1925) as Loipaphylkm rotundum, L. acropliyl- 
JoideSf Grypophyllum isactis (Freeh) and (?. scJmelmense. 

The fourth group is of large solitary forms from the Givetian of 
Germany, and has been regarded by Wedekind (1922, 1925) as constitu- 
ting two new genera, ScMzopliylkim and Siring opliyllum. These have a 
wide tabularium of veiy deeply concave tabulae, a wide lonsdaleoid 
border, and discontinuous septa in which, in some forms, the individual 
trabeculae may easily be distinguished. 

From Jones' (1929) study of the tabularium of Endophyllum 
Edwards and Haime, it seems unlikely that this genus is a member of 
the Spongophyllidae, although Freeh (1886, p. 87) merged Spongo- 
phyllum with Endophyllum. Stumm (1937, p. 435, pi. 55, figs. 5-6) has 
described two phaeeloid species from the Americmi Bifelian as Spongo- 
phyllum. These have well-developed, rather sinuous major septa, degene- 
rate minor septa and a relatively wide tabularium, but there is a possi- 
bility that they may be members of the Disphyllidae. 

A future, wider review of the IVIiddle Palaeozoic Spongophyllidae 
should include a discussion of their possible relations to the Lower 
Palaeozoic Favistellidae (Columnariidae aieci.) and the Upper Palaeozoic 
Lonsdaleiidae. 

There are in the Devonian a number of cerioid corals which have the 
same type of tabularium as 8. sedgivicki, but have perfectly developed 
minor septa, and only very rare lonsdaleoid dissepiments. They are dis- 
cussed in this paper under the new genus Xystriphyllum, which is here 
doutbfuUy included in the Spongophyllidae. But (see p. 62) they show 
certain resemblances to the group of Cyathophyllum heteropJiyllum, 
Edwards and Haime, and the possibility that they are related to the 
Aeanthophyllidae rather than to the Spongophyllidae is regarded as quite 
a strong one. 
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(xeiLiis Spongophyllum Edwards and Haime. 

Spangophyllum Edwards and Haime, 1851, p. 425. 

Spongophyllum; Jones, 1929, p. 88. 

Genotype (by monotypy) : Spongophyllum sedgwicM Edwards and 
Haime, 1851, p. 425 ; 1853, p. 242, pi. Ivi., %s. 2, 2 a-e, Battersby Collec- 
tion, Torquay. Devonian [Couvinian, Givetian, and Prasnian limestones 
occur at Torquay; the latevSt Geological Survey hlemoir on the district 
(Explanation of Sheet 350) does not mention Spongophyllum sedgwicki^ 
and so there is no evidence of its position in the limestones] . 

Diagnosis . — Cerioid rugose corals in wliieh tiie tabularium is narrow 
and the tabulae close and slightly concave, the minor septa are degenerate, 
and lonsdaleoid dissepiments may be developed in an irregular peripheral 
zone when the major septa are discontinuous. 

Remarks . — Freeh (1886, pp. 89-90) considered Edwards and 
Haime ’s illustrations to represent two species, one with septa continuous 
to the epitheca, and the other with lonsdaleoid dissepiments. He equated 
a specimen from the String ocephalus limestone (?) of Pelm with the 
figure 2d (with lonsdaleoid dissepiments) and others from Torquay and 
the Stringooephalus beds of Nismes with figures 2-2c. He placed the 
lonsdaleoid type in Endopliyllum, and the other in Cyathophyllum. 

Jones (1929, p. 89) considered these two morphologies, to represent 
one species, and named as neotype British Museum Specimen E4999, 
BecMes Collection, South Devonshire. He does not state, ho-wever, which 
morphology the neotype sho^vs. Smith (in lift.) has examined several 
specimens, all of which fall between the extremes figured by Edwards 
and Haime, and he considers the figures to represent only one species. 

I have before me Sedgwick Museum Slides H 138 from Mudstone 
Bay, BrMiam (Couvinian, Givetian, or possibly Prasnian), and H149 
from Paignton. The former has a frequent development of irregular 
lonsdaleoid dissepiments correlated with vertical discontinuity in the 
septa, such as is illustrated in Edwards and Haime ’s fig. 2d. The vertical 
section of tMs specimen is quite similar to Edwards and Haime ’s figure 
2e. The slide H 149 shows very few instances of discontinuity in the 
septa or irregular lonsdaleoid dissepiments, but the arrangement, length, 
and number of the septa and the irregular attitude of the dissepiments 
and their distance apart is the same as in H 138. It is unwdse to argue 
on such scanty material either that there are two species or one only 
represented in S. sedgwichi Edwards and Haime, but in aii}’' case the 
resemblances between the two morphologies are so great that they must 
be of the same genus, and the generic diagnosis given above is based on 
both. 

The species which appear to me to belong to Spongophyllum are 
the five Upper Silurian species Spayigophyllum recUseptatum Dybowsld 
(1874, p. 479, pi. iv., figs. 3, 3a from Zone 3, Gotland), Spongophyllum 
fritscM Novak (Poeta, 1902, p. 152, pi. 102, figs. 6-8, Bohemia), Spongo- 
phyllum spongophylloides (Foerste ; Jones, 1932, p. 52, pi. hi., figs. 3-4, 
New South "Wales), Spongophyllum inficetum Pocta (1902, p. 153, pi. 
102, fig, 1, Bohemia), and Spongophyllum shecDrshyi Chapman (Jones, 
1932, p. 51, pi, iii., figs. 1, 2, pi. iv., fig. 1, New South Wales), and six 
Mid^e Devonian species, Spongophyllum ligerienso Le Maitre (1934. 
ph vi., fig. 14, Chalonnes, Prance), Spongophyllum gigmvteum Etheridge 
(1899, p. 158, pi. XX., 1-3, pL xxxviii., fig. 3, New South Wales), 
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Spongoph'yllum variam SeMiiter (1889, p. 56, pL v., figs. 1-3, Eifel), 
Spongaphyllimi kimithi ScMuter (1881, p. 217, pL vii., figs. 4, 5, pi. viii., 
figs. 1, 2, Givetian, Eifel), SpongophyllwM pafvisteUa ScUuter (1889, 
p. 65, Givetian, Eifel), and Spongophylhim cymthopJiylloides Etheridge 
described herein. I have not found that any special feature distin- 
guishes the Upper Silurian forms from the Middle Devonian species. 

Stumm (1938, p. 482, pi. 59, fig. 5) gives no vertical section of his 
Spongophyllum pris^umtophylloides from the Middle Devonian of Nevada, 
but the species appears to me to be a Prismatophyllum. 

Other groups of forms with somewhat similar morphologies and 
which are possibly related to Spongophylhim are discussed in the 
remarks on the Family Spongophyllidae. 

Spongophylhmv cyathopkylloides Etheridge. 

(Plate Y., figs. 3, 4.) 

Spongophyllum cyathaphylloides Etheridge, 1911, p. 7, pi. A, fig. 3 
pi. C. [Douglas Creek], Clermont, Queensland. [Lower] Middle 
Devonian. 

Spongophylluwi cyathophylloides ; Jones, 1932, p. 55. 

Spcmgophyllum cyathophylloides; Stumm, 1938, p. 482. 

Lectotype: (chosen Jones, loo. cit.) Australian Museum P'9494-7, 
figured Etheridge, 1911, pi. A, figs. 3 pi. C, fig. 2. Part of this specimen 
is 26C in the Geological Survey of Queensland’s Collection. 

Diagnosis — Spongophylhim in which the peripheral half of the 
dissepimentarium consists of lonsdaleoid dissepiments, and in which the 
minor septa are usually as perfectly developed as the major septa. 

Description, — The corallum is cerioid and large — one specimen 
(incomplete) was 14 x 10 x 6 cm. The corallites are unequal, varying 
from 2 to 9 mm. in diameter, usually 6 to 8 mm. They are three to six 
sided, and the sides are usually curved. Increase is peripheral and 
possibly intermural also. The wall between corallites is formed of septal 
bases, which are expanded so as to be in contact laterally, giving the 
wall a scalloped appearance. The septal bases may be opposite or 
alternate in neighbouring corallites. The fifteen to eighteen major septa 
are long, unequal, and slightly waved and carinate, seldom curved at 
their axial ends; the two longest are opposite and almost meet at the 
axis. Usually they are separated from their bases by one to three series 
of irregular lonsdaleoid dissepiments, but in some parts of some corallites 
they may proceed to the wall, when they may or may not increase slightly 
in thickness from the axis to the wall. The minor septa vary in 
development. In some corallites they are regularly present between the 
major septa, and are, like their neighbours, sometimes continuous to 
the wall, but are more often discontinuous ; in others they are suppressed 
almost entirely, only bases on the wall and crests on the dissepiments 
being found; the major septa of such corallites usually extend to the 
wall, but may be discontinuous. (Like the major septa the minor septa 
may be waved, and may increase in thickness towards the wall; they 
are always thinner than the major septa, and extend about two-thirds 
of the way to the axis. The tabulae are thin, slightly concave, and very 
closely placed, complete or incomplete. The tabularium has only one- 
third the diameter of the corallum. The dissepiments are usually large, 

R.S. — C. 
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unequal, and lonsdaleoid, but rather irregularly arranged; when the 
septa are continuous to the wall o£ the corallite, however, the dissepi- 
ments are small and each is confined to one interseptal loculus, and has 
a concave upper surface. They are only slightly inclined at the peri- 
phery, but the inclination increases towards the axis, 

Bemarks . — The illustrations for this species were chosen to show 
its variability. Thus fig. 3a, from the lectotype, shows most corallites 
with the typical structure of the diagnosis ; but one corallite shows both 
major and minor septa proceeding to the wall, unbroken by lonsdaleoid 
dissepiments. Figure 4 shows a portion of a corallum where most 
corallites have lost the minor septa, while in some cases the major septa 
are continuous to the wall so that the appearance of sedgwicki is 
obtained. The latter type of corallite sometimes arises in Xystriphyllum 
dionstaniy described below, which occurs at the same locality, and leads 
to the supposition that X- dunstani is a member of the Spongophyllidae 
rather than the Acanthophyllidae, with which it has much in common. 

The species , occurs at Drummond Creek in addition to the type 
locality. 

Genus Xystriphyllum nov. 

^varpis — a rake ; <f>vXkov == a leaf, hence septum.) 

Genotype, — Cyathophyllvm dun^ani Etheridge, 1911, p. 3, pi. A, 
figs. 1, 2; [Douglas Creek] Clermont. [Lower] Middle Devonian. 


Diagnosis . — Cerioid Eugose corals with long major septa and well- 
developed minor septa, with close, concave tabulae and globose dissepi- 
ments. 

Remarks . — The following species are also considered to belong to 
this new genus : — Cyathaphyllum inequale of Swartz (1913, p. 205, 
pL XX., figs. 1-4, not necessarily of Hall; Keyset* member, Helderberg 
formation, Lower Devonian, Maryland), Cyadhophyllu^m manipulatum 
Poeta (1902, p. 103, pi. 104, figs. 6, 7, Lower Devonian, Bohemia) , and 
OyatJwphylkcm mitchelli Etheridge (1892, p. 172, pi. xi., figs. 9, 10, 
pi. xii., fig. 4, Middle Devonian, New South Wales). A possible member 
is CyatMphyikim hexagomm, Freeh (1886, pi. iii., figs. 20, from 
Eefrath, near Cologne), not necessarily 0. hexagonmn Goldfuss, which 
(vide Lang and Smith 1935, p. 550) is a Prismatophyllum.. 

■The genotype occurs with Spongophyllum cyatJiopliylloides at 
Clermont in Queensland; some atypical corallites of X. dnnstawi, those 
from^ which the minor septa are absent, are indistinguishable from 
atypiical corallites of cyathophylloideSy in which the major septa are 
continuous to the wall, and minor septa are absent. The resemblance 
thus obtained may be homeomorphic only, but it supplies fair reason 
to place these two species provisionally in the same family. It is 
possible, however, that Xystriphyllum is a member of the family Acantho- 
phyllidae, for the concave tabulae are usually incomplete, and especially 
in the older forms the concavity increases tovrards the axis. But the 
arrangement of the axial ends of the long major septa, so characteristic 
of AmntJiop'hylhm, is not obvious in Xystriphyllum. 


Xystriphyllum dunstani (Etheridge). 

(Plate Y., figs. 5-8.) 

Cyathophylhim dumiani Etheridge, 1911, p. 3, pi. A, figs. 1, 2,. 
[Douglas Creek] Clermont. [Lower] Middle Devonian. 



THE MIDDLE DEV0NL4N EUGOSE COEALS OE QUEENSLAND. 


63 


? Gyathopliyllum dttnstani; Allan, 1935, p. 6, pL v., figs. 4, 5, 
Middle Devonian, DDankey Gully Limestone, ;Reefton, New Zealand. 

Lectotype (here chosen) : Cl. 6, Geological Survey of Queensland 
Collection. 

Didgnods. — Xystriphyllum with long, unequal major septa inter- 
digitating in the tabularium ; in some corallites the minor septa may be 
lost and lonsdaleoid dissepiments may arise. 

Descriptio7i . — The corallum is eerioid and large, but fragments only 
are kno^m. The corallites are unequal, varying in diameter between 
2 mm. at origin, and a maximum of 11 mm., the average being 6 to 8 mm. 
They are three to six sided, and the sides may be curved or straight. 
Increase is peripheral, and possibly intermural also. The fairly thick 
wall between corallites is formed by the rapid wedge-like expansion of 
the septa, so that the inner margins of the wall appear zig-zag. The 
fifteen to eighteen long major septa extend from the wall to the axial 
region, where they interdigitate fairly deeply and without regularity, 
and may abut on one another. The minor septa are typically regularly 
developed, and are always thinner than and two-thirds to three-quarters 
as long as the major septa. Both orders have a slight and rather 
irregular sinuosity, and increase gradually in thickness from the axis 
until they suddenly expand to form the waU. In some corallites the 
minor septa may disappear except for their bases ; sometimes also the 
major septa become discontinuous near the wall, and lonsdaleoid dissepi- 
ments may appear. Typically the dissepiments are globose and of 
moderate size ; but when the minor septa are lost, larger, less globular 
dissepiments develop; and occasionally truly lonsdaleoid dissepiments 
occur when the major septa become discontinuous. The tabulae are 
incomplete, thin, and close, and arranged in floors that are slightly 
concave like saucers, or concave with the concavity increasing towards 
the axis. The tabularium is about one-third as wide as the corallite. 

Remarks . — ^This species is very similar to Xysfriphylhom mdtchelli 
{see p. 62), differing only in the more persistent and deeper interdigit a- 
tion of the septa in the axial region, the smaller number of the septa, 
and in the occasional appearance of corallites whose morphology is that 
of Spongophyllum sedgwicki. 

See remarks on XystripKyllum (p. 62) and on Spongophyllum 
cyaiJwpIiylloides. 
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EXPLANATION TO PLATES. 

Plate IV. 

All specimens are from the Middle Devonian ((f)Upper Couvinian) of 

Douglas Creek, near Clermont, Queensland, and are now in the Collection of the 

Geological Survey of Queensland. 

All figures approximately x 2 diameters. 

Pig. 1. Acanihophylhtm clermontemis (Etheridge). Syntype. 1a. Vertical section; 
1b. Transverse section. Coll. B. Dunstan. 

Pig. 2. The same. Syntype 4c. 2a. Transverse section; 2b. Vertical section. 

Pig. 3. Acanthophyllum cl&rmontensis (?) (Etheridge). 3a. Vertical section; 3b. 
Transverse section. CoU. W. H. Bands. 

Pig. 4. (?) Acanthophyllum clermontensis (Etheridge). Transverse section. Coll. 
W. H. Bands. 

Pig. 5. Acanthophyllum clemiantensis (?) (Etheridge). Transverse section. Colh 
W. H. Bands. 

Plate V. 

All specimens except those figured I and 2 are from the Middle Devonian ((?) 

Upper Couvinian) of Douglas Creek, near Clermont, Queensland, and are now in 

the Collection of the Geological Survey of Queensland. 

All figures approximately s 2 diameters. 

Pig. 1. Spongophyllum sedgivichi Edwards and Haime. H.138, Sedgwick Museum, 
Cambridge; Mudstone Bay, Brixham (Couvinian, Givetian, or possibly 
Prasnian). 1a-c. Vertical sections; Id. Transverse section. 

Pig. 2. The same. H. 149, Sedgwick Museum, Cambridge; Paignton. Transverse 
section. 

Pig. 3. Spongophyllum cyathophylloides Etheridge. Lectotype, 26c. 3a. Trans- 

verse section; 3b. Vertical section. 

Pig. 4. Tlie same. Syntype, 2Sc. Transverse section showing some corallites "with- 
out minor septa and with continuous major septa. 

Pig. 5. Xystriphyllum diinstani (Etheridge). Syntype, C1.41. 5 a- Transverse 

section; 5 b. The same photographed by reflected light, the peripheral 
parts of the septa show well, but the axial parts are lost; 5c. Vertical 
section. * 

Pig. 6. The same.' Lectotype, GL6. 6a. Transverse section; 6b. Vertical section* 

Pig. 7. The same. Syntype, C1.33. T.S. showing a spongophylloid corallite. 

Pig. 8. The same. S}Titype, C1.5. 8a. Transverse section showing several spongo- 
iihylloid corallites; Sb. Vertical section. 
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Contributions to the Queensland Flora, No. 6. 

By C. T. White, Government Botanist. 

(Read lefore the Royal Society of Queensland^ Novemhei^ 1938.) 

Plate VL 

Ttie present paper contains additions to the flora of Queensland 
since the publication of the previous contribution (these Proceedings, 
YoL 47, pp. 235), The determinations of some of the species new to 
the flora of Queensland have been made by different members of the 
staff of the Queensland Herbarium. An indication of the botanist 
responsible is given under the individual headings. A description of a 
previously undescribed Cala^idrinia by Miss D. A. Goy is included. 


Family Pittosporaceae. 

Gitriahatus lineai'is sp. nov. 

G, multiflorics A. Gunn. var. intermedius F. M. Bail. Queensl. Agr. 
Journ. XXX., 399, Plate 65 (1913). 

G. Multiflorus A. Gunn. var. linearis F. M. Bail. l.c. PI. 66 (1913). 

Frutex robustus 2-3 m. altus, ramulis . abortivis brevibus spinosis 
armatus yel ramulis ordinariis in spinam pungentem teiminantibus, 
ramulis junioribiis pubeseentibus mox glabris. Polio supra nitida 
linearia vel anguste obovata ad apicem acuta vel rotundata, ad basin 
valde angustata vel rarius subrotunda 1-3 cm. longa, 0-2-0-5 cm. lata, 
petiolo 0-5-1-5 mm. longo, costa media supra leviter impressa, subtus 
leviter elevata, ^ venis obseuris vel in sicco subinde leviter impressa. 
Flores numerosi, solitarii, axillares, pedicello 2-5 mm. longo. Sepala 5 
anguste ovata 1 mm. longa. Petala in tubum longum conniventia; 
tubus 3*5-4 mm, longus; lobi ovati, 1*5 mm. longi. Antherae leviter 
exsertae, filmnentis ligulatis. Ovarium lageniforme, pilosum. Fructus 
globosus, pisiformis, ca. 1 cm. diam. Seminibus nitidis rubro-fuscis 
3 mm. diam. 


A very common shrub, especially as second growth in the drier 
rain-forest areas of south-east Queensland. The following is a selection 
of localities from the Queensland Herbarium, Brisbane : — 

Moreton District.— Yarraman, M. A. Cameron, No. 754 (flowers), 
Oct., 1924. Allandale, near Boonah, Rev. N. Michael, No. 1997. Laidley, 

0 T. White (a very common shrub). IRosewood, C. T. White (fruits), 

1 Gold Creek, near Brisbane, C. T. White (young flower 

buds), 27th August, 1922. ' ^ 

■L^ Downs.— Bunya Mountains, C. T. White. Main Range, 

1? . M. Bailey (growing to the size of a small tree) . 


■n District. — Gayndah, Dr. P. H. Kenny (type). Childers, 

(shrub, flowers very sweet smelling). The Hummock, 
Bundaberg, Rev. N. Michael, No. 1776 (low shrub 3-6 ft.). 

■p placed as a variety of C. muUiflorus A. Cunn. bv 

think there is no doubt it is a very distinct species 
ma thal; its affinities he more with 0. pauciflarus A. Cunn. rather than 
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with C. mtilhfloriis A. Cunii. All three species are very common in 
South-east Queensland. G. mtdtifloncs is mostly found in the wetter 
rain-forest areas, particularly in mountain localities such as the Maepher- 
son Eange, Tambourine Mountain, &e. C. linearis and C. pancifloms 
do not occur in the wetter zone. C. linearis grows in the eastern parts 
of the Darling Downs, the West Moreton, and the Burnett districts, 
C, paiiciflonos is common in the Darling Downs and Burnett districts, 
and extends further ivest and north than C. linearis, being common in the 
Maranoa, Port Curtis, and Leichhardt districts. The northernmost 
locality for it in the Queensland Herbarium is Cannon Valley (North 
Kennedy district), Rev. N. Michael, No. 1035. I am not sure of P. M- 
Bailey yar. mtermedius of G. multifionis. The type of the variety 
eonsists\of a leafy twig with detached fruits; the leaves approach those of 
6'. paxiciflorus A. Cunn., but the fruit G. linearis, and if the leaves and 
fruits are correctly matched it is probably only a groivth form. I 
cannot see how F. M. Bailey’s G. paiicifiorus A. Cunn. var. Kenny i 
differs from the type. The only other species of the genus, G, lancif alius, 
grows in the rain-forests near Killamey and in the Lamington National 
Park. I have not seen it in fruit, and the measurements are taken from 
F. M. Bailey’s original description. A characteristic feature in the field 
is that the^ leaves have a strong taste of carrots w^hen chewed. A key 
to the species of the genus is given herewith : — 


Leaves toothed or lobed in the upper part, rarely entire or nearly so, 
flowers sessile, fruit about 1 em. diam. 

Leaves lineai-, rarely obovate, 1-3 cm. long, 0‘2-0-5 cm. broad, flowers 
pedicellate, fruit about 1 em. diam 

Leaves all obovate, 1-1*5 cm. long, 0*5-0*8 cm. broad, flowers sessile, 
fruit 2 cm. diam. 

Leaves lanceolate, rarely elliptic, 2-6 cm. long, 0*8-2 cm. broad, flowers 
sessile, fruit about 1 cm. diam. (Bailey) 


C. muUiflorus 
C. linearis 
C. pauciflorns 
C. lancif olius 


Family Po-lygalaceae. 

Xanthophyllum fragrans sp. nov. 

Arbor mediocris, pai*tibus novellis tomentosis, ramulis lenticellatis, 
cortice atro-brunneo obtectis. Folia lanceolata utrinque nitida, lamina 
17-20 em. longa, 5-7*5 cm. lata, petiolo 1 cm. longo, costa media supra 
impressa subtus elevata, nervis seeundariis validis, venis et venulis 
prominulis. Racemi terminates vel axillares 5-12 fieri ; rhaebi 5-10 em. 
longa, dense tomentosaJ pedicellis 2 em. longis, dense tomentosis, apicem 
versus incrassatis. Sepala inaequalia, puberula, niargine eiliolata, liiajora 
1*2 cm. longa, 6 mm. lata. Petala cremea, purpiireo-maculata, 6*5 cm. 
longa, 1 cm. lata. Stamina 8 ; filamentis petalis adnatis, leviter applanatis, 
dense liirsutis, apicem versus exeeptis; antheris glabris 2 mm. longis 
Pistillum 6 em. longum, gynophoro pubeseenti 1*5 cm. longo, ovario 
glabro applanato 5 mm. longo, stylo glabro applanato, stiginate capitato. 
Fructus oblongus, 9 em. longus, 6 em. diam. 

Daintree River in rain-forest, on creek-banks, foothills of Thornton 
Peak, L. J. Brass and C. T. White, No. 264 (type*, flowering specimens), 
20th September, 1937 (tree 20 m., flowers very fragrant, cream, turning 
yellow with age, streaked and flecked with purple). Daintree River, 
comnion in rain-forest, S. F. Kajewski, No. 1430 (fruiting specimens), 
2nd December, 1929 (large tree up to 20 m. ; fruit oblong, coloured am! 
shaped similar to a mango). 
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Family Porttjlacaceae. 

Anacampseros australiana J. M. Black. 

Moonie River, Nindigully, growing in hard red soil. R. Roe, 
February, 1938. 

Determination by W. D. Francis — verified by comparison with the 
type by J. M. Black. 

Calandrinia Morrism D.A, Goy sp. nov. 

Herba debilis carnosa ; caulibus foliaceis ca. 30 cm. longis. Folia 
linearidaneeolata basem versus in petiolum brevum angustata, 1*5-2 cm. 
longa; stipulis minutis, laneeolatis. Flores in racemos laxos longos 
dispositi, pedicellis crassis ca. 1 cm. longis, patentibus et recurvis ; 
bracteis minutis, pallidus, costa media prominenti ; sepalis subrotundis, 
apice aeutis; petalis 6, lineari-laneeolatis, 7-8 mm. longis in parte 
superiore purpureis in parte inferiore albis; staminibns 8-14, 5 mm. 
longis, filamentis Uberis, antheris breviter oblongisj stylis 4. Capsula 
ca. 8 mm. longa, anguste oblonga, obtusa ; seminibus coehleatis numerosis 
nigris nitidis prominenter costatis. 

Caiwarro, Eulo, S.W. Queensland, Katherine I. Morris, 31st August, 
1936. 

The closest affinity of the present species is C. voluhilis Benth. The 
two may be differentiated as follows : — 

Styles 4 ; capsule narrow oblong, obtuse ; seeds cocbleatc, black, 

prominently costate, the costae very distinct and without any 

transverse raised markings . . . . . . . . . . . . 0. Morrisae 

Styles 3; capsule conical j seeds reniform, coppery, lightly costate the 

costae indistinct and with numerous transverse raised markings . . C, vohiMlis 

Family Tiliaceae. 

Gorchonis tridens L. 

Hughenden, W. D. Francis, May, 1934. Not previously recorded 
for Queensland (determination by L. Smith). 

Family Rutaceae. 

AcronycJim pubescens sp. nov. 

A. meUcopoides F. v. M. var. lasmitha P. v. Muell. Pragra. YU., 
145 (1871). 

Meliaope pulesoens F. M. Bail. Bull. IX.— Botany (Dept. Aigrie., 
Brisbane), 9 (1891) ; Comprehens. Cat. Q. PL, fig. 59 (1912). 

Melicope piihescens F. M. Bail. var. superla. Domin. Bibl. Bot. 89 
(lY.), 843, 1927. 

Sarcoyyielicope pubescens Domin. 

Arbor mediocris, ramulis robustis, partibus novellis dense sericeo- 
hirsutis. Folio 1-3-foliolata, petiole pubescent! vel deinde glabreseenti, 
2-3*5 cm. longo. Foliola chartaeea, lanceolata, sessilia, supra glabra vel 
pilis paucis vestita, subtus pubescentia, 6-18 cm. longa, 2-6 cm. lata, 
venis et venulis subtus valde elevatis. Cymae axillares, ramulis pedicel- 
lisque den^ et moUiter pubescentibus, pendunculo communi 0-5-1 cm. 

pediceUis 1-3 mm. longis. Calyx extus dense sericeo-pubeseens, 
lobis 4, late ovatis, vix 2 mm. longis. Petala 4, extus dense sericeo- 
pubeseentia, intus glabra, anguste ovata 6 mm, longa, ad basin 3 mm. 
iat^ Stam^ 8, j^mentis applanatis, margine ciliatis. Ovarium 
giabrum. Discus pilis longis albis dense vestitus. Fructus subglobosus, 
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carnosus, albus, aeidulus, aromaticus, ea. 2 cm. diam. ; carpella 4, ad 
margines laxe conjuneta. Semina atro-fnsca vel nigra, tnbercuiata, 
3 mm. diam. 

New South Wales. — It is represented in the National Herbarium, 
Sydney, by a wide range of specimens; the following is a selection 
showing the range of the species in that State. Goff’s Harbour, J. L. 
Boorman; Glenfernie Forest Eeserve, J. H. Maiden; Acacia Creek, 
Killarney, W. Diinn, J. L. Boorman ; Dorrigo, W. Heron ; Tweed Eiver 
district, E. Betehe. 

Queensland. — It is represented in the Queensland Herbarium by 
a wide range of specimens. The species extends from the Tweed Eiver 
to the Blackall Eange. The following is a selection: — Eoberts Plateau, 
Lamington National Park, alt. 3,000 ft., C. T. White, 6026 (tjrpe : flow^er- 
ing specimens), 20th May, 1929 (small tree common in rain-forest and 
as secondary growth; leaves light green, flowers cream). Mudgeeraba, 
Dr. C. P. Ledward (fruits), Aug., 1937. Tambourine Mountain, J. H. 
Simmonds. Eumundi, Bailey and Simmonds, K. E. Kandler (fruits), 
Aug., 1931. Blackall Eange, C. T. White (flowers), April, 1918, Bailey 
and Simmonds. 

I think there is no doubt this plant is speciflcally distinct from 
A. melicopoides P.v.M., under which Mueller placed it as a variety. 
A. melmopoides (type) is a very common tree in the rain-forests of 
North Queensland from the Eungella Eange (via Mackay) to Mount 
Spurgeon (north of Cairns). The chief distinctions are as follows: — 

Leaves constantly 3-foliolate, glabrous except in tlie bud stage. 

Petals glabrous outside A. melieopoicles 

Leaves usually 3-foliolate, but sometimes 1 or 2-foliolate, glabrous 
above, pubescent beneath. Petals densely pubescent on the 
outer face . . . . . . . . . . . . . . . . A. piilescetis 

Thehalium gracile sp. nov. 

Prutex gracilis, 1 m. altus, ramulis pubescentibus. Folio conferta, 
linearia vel ovato-linearia, subacuta, plana vel revoluta, utrinque glabra 
subtus punctis panels elevatis signata petiolata; petiolus vix 1 mm. 
longus ; lamina 7-8 mm. longa, 2 mm. lata. Flores albi in axillis supremis 
dispositi; pedieelli 4-5 mm. longi, angulati apicem versus gradatim 
incrassati, pilis panels obsiti. ‘Calyx 1-5 mm. diam., 5-lobati, lobis late 
triangularibus perbrevis. Petala glabra 4 mm. longa, 1 mm. lata. 
Stamina leviter exserta, filamentis subulatis glabris albis 4-25 mm. longis, 
antheris roseis vix 1 mm. longis. Pistillum glabrum. • Cocci rostrati cum 
rostro 6 mm. longi. 

Mount Greville, alt. 2,000 ft., common on rocky cliffs, C. T. White, 
No. 9947 (type; buds, flowers, and nearly ripe cocci), March, 1934 
(slender-stemmed shrub 1 m, high, flowers white) ; E. J. Smith (flowers 
and flower buds), May, 1937. Eev. N. Michael, No. 2074 (sterile 
material), Oct, 1934. 

Among previously described species P. gracile has most affinities 
with P. diasmeum A. Juss., which differs in having narrower, usually 
pubescent leaves with tightly revolute margins, flowers in a dense head 
with hairy larger calyces. 

PJielalium squamulosum Yent. Jard. Malm. 1. 102, var. grandiflorum 
var. nov. 

Folio ad 6 cm. longa et 1 cm. lata. Flores speeiosi, aurei ; petala 
fere 1 cm. longa. 
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Wyberba, Mrs. N. Gunn (flowering specimens), Sept., 1932 (shrub, 
flowers bright yellow) . 

A very distinctive and showy variety, more robust in all parts than 
the type ; the flowers are deeper yellow and twice the size of the normal 
form. A|part from these distinctions, however, the plant shows no 
fundamental differences from typical P. squamulaswm Vent. 

Type of the variety in the Queensland Herbarium, Brisbane ; co-type 
material at Eoyal Botanic Gardens, Kew (Eng.), and Arnold Arboretum, 
Boston (U.S.A.). 

Family Celasteaceae. 

(W. D. Francis.) 

Hedraianthera porphyropeialu P.v.M. Frag. Phytog., v. 59. 

The genus and species were described from Dallachy’s specimens 
from Rockingham Bay. What appears to be the same species is very 
common in South Queensland rain-forests such as those at Kin Kin, 
Eumundi, Mount Cotton, Tambourine Mountain, and Currumbin. In 
these southern localities it is a shrub or a small tree attaining about 
15 feet in height, and is remarkable for the fact that the dark red flowers 
are often borne in clusters on protuberances arising from the stem and 
branches. The peduncles and pedicels also are often deep red in colour. 
In his generic description Mueller describes the filaments as none. In 
the description of the species lie refers to minute glands in the place 
of the filaments. In several of the specimens in the Queensland Her- 
barium from both Northern and Southern localities I found filaments 
to be present and distinct, in some instances attaining 1 mm. in length. 
The fruit are often ovate or oval, and, in the dry state, measure up to 
2*5 cm. long and 1-1-3 cm. across. Northern localities represented in 
the Queensland Herbarium are Yarrabah, near Cairns, and mountains 
near Mossman. 

Family Rhamuaceae. 

Alpha onia philippinensis Braid. 

Cape York Peninsula, D. P. Thomson, No. 49. Sand Dunes, Barron 
Beach, H. Flecker, No. 1613, 26th April, 1936. This specimen matches 
those from the Philippine Islands remarkably well. 

Cryptandra longistaminea P.v.M. 

Moreton District, — Goodna, C. T. Wliite; Beenleigh, J. Shirley; 
Fort Buchanan, common on cliff faces, altitude 2,300 ft., C. T. White, 
No. 9308 (flowering specimens), 7th October, 1933 (low shrub about 
1ft. high). 

Darling Downs. — Gladfield, C. J. Gwyther; jCondamine, C. PI. 
Hartmann; Main Range, C. H. Hartmann; Crow's Nest, Dr. F. H. 
Kenny ; between Dulacca and Miles, L. J. Brass and C. T. White, No. 5 
(flowering specimens), 7th September, 1937; Silverwood, C. T. White, 
No. 1717 (flowering specimens), September, 1922. 

From the above records in the Queensland Herbarium, Brisbane, 
it will be seen that this plant is a very abundant one in the Darling 
Downs and to a lesser extent in the Moreton district, South-east Queens- 
land. Previously I had some doubt of the determination, as the speci- 
mens did not agree with the note in the Flora Australiensis" and 
repeated in the ‘^Queensland Flora" — ^“Disk glabrous or very minutely 
toiaento^." The disk in all eases was very densely wooUy tomentose. 
A po2?tion of the type from Severn River, C. Stuart, No. 148, kindly 
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loaned me by Mr. F. J. Eae, of tbe National Herbarium, Melbourne, 
showed it to have the same densely woolly, hairy disk. All the Queens- 
land specimens quoted above match the type very closely. 

Ymtilago puliflora sp. nov. 

Frutex seandens, valde ramosus; ramulis novellis subangularibns 
pubescentibus mox glabris et teretibus; ramis ramulisque flexuosis. 
Folia petiolata, subeoriaeea, glabra, elliptica, utrinque venulosa, margine 
pauei-dentata in sicco undulata ; nervis praecipuis 7-9 in utroque latere ; 
lamina 4*5-8 cm. longa, 2-4 cm. lata; petiolo 0-5-1 cm. longo. Flores 
in paniculas spiciformes dispositi; rhachi dense tomentosa ad 16 cm. 
longa; pedicellis 2-3 mm. longis, dense tomentosis. Calyx alte 5-fidus, 
dense tomentosus; lobis 1*5 mm. longis, intus glabris. Petala parva, 
glabra, truncata, subcucullata. Stamina petala hand excedentes; fila- 
mentis leviter applanatis. Ovarium dense hirsutum. Nux tomentosa, 
cum ala 2*5 cm. longa. 

Wide Bay District. — Widgee, L. D. Pryor. 

Burnett District. — Biggenden, C. T. White, No. 7333 (type: 
advanced flowers and young fruits), 11th October, 1930 (vine growing 
over trees, common in second growth rain-forest, on the Biggenden- 
Childers road) . The Hummock, near Bundaberg, Rev. N. Michael, No. 
1778 (fruiting specimens — a low undershrub). Wallaville, Dr. T. L. 
Bancroft. 

The present species approaches V. ecorollaici F.v.M. from North 
Queensland, which differs in its smaller leaves, very short panicles, 
glabrous or glabrescent flowers, and the absence of petals. It is very 
similar to V. neo-caledonica Schlechter and Y. vitiensis Seem., both of 
which differ in having shorter panicles and in the more glabrous nature 
of inflorescence and flowers. 

Family Legumiitosae. 

Acacia Clieelii, Blakely. 

Between Miles and Chinchilla. L. J. Brass and C. T. White. No. 
348 (flowering specimens), 1st October, 1937. As these specimens did 
not quite agree in all details with the author’s description, I forwarded 
a sheet to Mr. Blakely for comparison with his type in the National 
Herbarium, Sydney, and he replied, '‘Not quite typical. The branchlets 
are non-glaucous, phyllodia straighter, and the spikes more slender than 
in the typical form. It would be interesting to see what the pods are 
like. It is the first record for Queensland to my knowledge.” 

Acacia linifolia Willd. and its allies in Queensland. 

Acacia linifolia WiUd. is a very common shrub in parts of New 
South Wales, particularly on the sandstone country about Sydney and 
the Blue Mountains. Bentham in the "Flora Australiensis” synony- 
mises Acacia fimhriata A. Cunn. with A. linifolia. The two in their 
extreme forms, however, are very different; A. linifolia is a straggly 
shrub and A. fimhriata a tree with a dense spreading top and rather 
pendulous branches. It probably finds its greatest development in 
South-eastern Queensland and North-eastern New South Wales, where 
it is very common along fresh-water streams. Maiden in his "Forest 
Flora of New South Wales,” Vol. Y., p. 29, describes and illustrates 
both species. In its typical form A, fimhriata is characterised by 
pubescent branchlets, and more especially by the eiliate edge of the 
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phyllodes. Glabrous and narrow-leaved forms of it occur, hoM^ever, that 
conneict it with A. linifolia. The following notes and key, I hope, will 
clear up some of the confusion concerning the two species. Dom’in in 
Bibliotheca Botanica reduces A. fimirmta to a variety of A. prominens 
A. Gunn., a fairly common species in New South Wales. I cannot 
follow him in this. He also names a variety 'Whit earn. ( ?) . I have seen 
what I take to be a co-type of this, and I cannot separate it from 
ordinary A. fimhriata A._ Gunn., which is a very widely spread species ; 
like most plants with a wide distribution, it shows considerable variation. 


Acacia linifolia Willd. Sp. PI. IV., 105 (1805). 


New South Wales.— It is very common in the Port Jackson district 
and Blue Mountains. Maiden quotes Bargo (Picton district) as the 
most southerly locality in the National Herbarium, Sydney, north of 
Walgan Shale Mine (R. H. Gambage) as the most westerly, and Wood- 
ford, Lower Hunter River, as the northernmost. 


^ Queensland. — Blackdown Tableland, Gentral Queensland (H. G. 
Simmons) , is the only Queensland locality represented in the Queensland 
Herbarium. There is a very big gap in the known distribution from 
the Hunter River, New South Wales, to the Blackdown Tableland, 
Queensland. Domin (Bibl. Bot. 89 (III.), 808, 1926) records it from 
the Darling Downs (G. Moore). 


Acacia finibriata A. Gunn, in G. Don. Gen. Hist, of the Dichlamvde- 
ous Plants, Yol. II., p. 406 (1832). 

Acacia prominens vars. fim'briaia and ? Whiteana Domin Bibl Bot 
89 (III.), 810 (1926). 


New South Wales. Maiden records it from Barber’s Greek and 
Nowra (Illawarra district) to the Queensland border, and says it finds 
Its greatest development on the Northern Rivers and to a less extent 
the Northern Tableland. 


Queensland.— It has a wide distribution in Queensland, and finds 
its greatest development in the south-eastern corner of the State Our 
northernmost record in the Queensland Herbarium is Ravenshoe, Ather- 

westernmost records are Biggenden 
Kinleymore (Miss P. H. Beutel), both in the 

Burnett district. 


It IS a small tree mostly found along creek sides, but is sometimes 
frequent as undergrowth in Eucalyptus forests. 

a ^ co-type of Domin ’s var. Whiteana 

and hardly think it worthy^ of a distinguishing name. A. fimlriata 
A. Cmn. as I recognise it is a species with a wide distribution and 
‘Considerable variation. 


fiwihTidtd -A.. Cunn. var. fflcihf'd var. nov 
Tota planta glabra pilis paucis in partibus novellis excepta. 

Differs from the tj^e in being glabrous in all parts except for a 

™ P.® stage. Queensland : near Biggenden, 
Burnett ^strict, W. R. Petrie, No. 18 a (type of the varietv) ■ slones of 

Bunya Mountain, G. T. White, October, 191^ ^ ^ ^ “ 

Acacia fvmbriata A. Gunn. var. perangusta var. nov. 

plmta glabra ; phyllodia perangusta 4-9 cm. longa l-l-S mm 
lata; glandula margmali O-S-l-S cm. supra basin. ^ ^ 
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Differs from the type in its glabrous character, and longer, narrower 
phyllodes. In the type the marginal gland is usually near the base of 
the phyllode, in var. perangiista it is placed 0*5-l-8 cm. from the base 
on the upper edge ; sometimes a second gland is present further up. 

Queensland. — Slack’s Creek, Eev. Norman Michael, Nos. 1936 and 
2004. Wellington Point, J. Wedd (Oct., 1891). Castra, near Brisbane, 
very common along creek banks, C. T, White, No. 3554, 7th August, 
1927 (type of the variety; flowers in late bud stage) ; Burrum River, 
C. T. White, No. 6286 (immature pods), 5th October, 1929 (tree 20 feet 
high, overhanging the river). 

Acacia puhicosta sp. nov. 

Arbor parva, 3-5 m. alta; partibus novellis pilis aureis sericeis 
vestitis (Goy, 319), ramulis junioribus subangularibus caneseentibus. 
Phyllodia linearia, 4*5-8 cm. longa, 2-3*5 mm. lata, utrinque canescentia 
vel demum glabrescentia costa media excepta, ad apicem apiculo incras- 
sato parvo rostrato superata, ad basin in petiolum brevum incrassata; 
glandulum marginale ob'soletum vel nullum. Racemi in axillis superiori- 
bus dispositi, 3-5 cm. longi; rhachi et peduneulis pilis albis vel aureis 
(Goy, 319) brevibus dense vestitis, pedieellis 3 mm. longis, braetea ad 
basin pedieelli parva apiculata incrassata persistenti. Sepala ovata, 
distincta, 1 mm. longa, margine albociliata. Petala glabra sepalis duplo 
longiora. Legumen lineare 8-10 cm. longum, 0*8-1 cm. latum, undu- 
latum; semina ca. 10, longitudinalia, funiculo leviter plicato ad apicem 
incrassato. 

Burnett District. — Biggenden Bluff, C. T. White, No. 7722 (type : 
flowering specimens), 17th August, 1931 (small tree, 3-5 m. high, of 
slender upright growth, flowers white or pale cream) ; West Mount 
Morgan, Doris A. Goy, ISTo. 319 (flowering specimens), 18th July, 1938 
(small spreading tree, about 15 feet high, leaves silver, flowers pale 
lemon) . 

The Mount Morgan specimens possess shorter, more pubescent leaves 
than the type, the young shoots are markedly golden yellow, a character 
that persists for some time, and the flowers are a deeper colour. I 
think there is no doubt, however, that both collections represent the same 
species. 

The affinities of the present species lie with Acacia firtibriata A. 
Cunn. 

The following key gives the distinctions between A. linifolia Willd., 
A. fimhriafa A. Cimn. and its varieties, and A. pubicasfa C. T. White: — 

PhyUodes glabrous .......... 1 

Phyllodes ciliate on the margins ...... 2 

PhyUodes clothed with grey or silvery hairs on both 

sides or glabrescent in age except the midrib . . 3 

lA. Slender upright shrub of rather spindly growth, 
phyllodes glabrous 2-4 cm. long and 1-2 
mm. broad, central nerve indistinct in the 

narrower phyllodes, marginal gland indistinct A, Imifolia 

1b. Tree with dense spreading top and rather pen- 
dulous branches or shrub with ultimate 
branches drooping, phyllodes 3-4 cm. long, 

2-4 mm. broad, midrib distinct, marginal 
gland prominent 0*5-1 cm. from the base . . 


A, fimTjfuda var. gMfm 
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Ic. Tree with dense spreading top and drooping 
■branches, phyllodes glabrous 4-9 cm, long, 

1-1*5 mm. broad, midrib rather prominent, 
marginal gland prominent 0-5-1-8 cm. from 

the base, sometimes a second one present . . A. fimhrmta var. pcrangusta 

2. Tree with dense spreading top and rather pendulous 

branches or shrub with ultimate branches 
drooping, branchlets pubescent, phyllodes 
ciliat© on the margin, 2-5 cm. long, 1*5-5 mm. 
broad, midrib rather prominent, marginal 

gland prominent, 1-7 mm. from the base . . A. fimdriata 

3. Small tree of spreading habit or upright growth, 

young parts caneseent or clothed with silky 
hairs of a golden colour, phyllodia 4*5-8 cm. 
long, 2-3*5 mm. broad, clothed on both sides 
with grey or silvery hairs, glabrescent when 
old except the midrib, marginal gland obso- 
lete or none pnMcosta 

Cassia queenslandica sp. nov. 


6'. Brewsteri F.v.M. var. sylvestris F. M. Bailey. Bull. No. 9 (Bot 
Bull. 3), Dept. Agric., Brisbane, p. 11 (1891). 

Arbor elata, ramulis floriferis tomentosis, leviter, eostatis. Folia 6- 
to 8--juga ea. 18 em. longa, rhaehis puberula, subangulata, eglandulosa: 
loliola oblonga, 4—7 cm.^ longa, 2-2*5 cm. lata, apice obtusa, basi euneata, 
utrinque prominule reticulata, supra glabra, subtus pilis albis inspersis 
vestita; petiolulus dense puberulus 3-4 mm. longus. Raeemi 25-35 em. 
long! 50- to 60-flori; rhaehis suhangnlata, dense puberula; bracteae 
lanceolatae 2 mm. longae mox deeiduae ; pedieelli graciles 2-5—3 em. 
mngi, ^pala late ovata ca. 6 mm. longa, utrinque minute puberula. 
.retala fiava ovali-oblonga 1-7 cm. longa, in unguem brevem eontraeta, 
m sieeo valde nervosa. Stamina 3 infima majora, petala aequilonga, 
niamentis supra medium glandulo magno inerassata; stamina 7 inferiora 
—b mm. -longa ; antherae basi leviter hifidae, loculi poris basilaribus 
dehi^entibus. Ovarium dense pubeseens. Legumen pendulum, ca. 35 
cm. lon^m ca. 1 cm. latum, subapplanatum, suturis laevibus eontinuis, 
mter suturas torulosum, intus transverse inter semina septatum. Semina 
transversa, horizontalia (septis parallela). 

Kamei^ga (now Redlyneh), Barron River, E. Cowley. Bloomfield 
River, W. Poland (pods), Nov., 1902. Mount Molloy, E. Fryer (type- 
flowers and pods), Sept., 1936. 

1-®- and “Queensland 
S'’ +1?^’ S'.v.M. var. sylvestris. He based this 

opinion on the simlari1y_ of his specimens to the plant figured by 

Amboinense,” 2, 88, t. 22, as Gassia, fistula 
, „ . • . ® interpretation of Rumphius’ work refers this 

to G. javamca L., but the Australian plant shows marked differences. 

ovate, subpersistent; 

flowers pziJ. aad white; pod terete .. ^ . .! C. javanica 

’’’■aete lanceolate, very soon 
w yellow; pod applanate, much eonstoieted 

tr^ersely between the seeds queenslandica 

Bulienaea paleacea Willd. var. pauciflord var. nov. 

Diff^ a foma tjrpiea foliis hrevioribus, ad 1-2 cm loneis in sieeo 
^pra ^beoncavis; eapitulis mnlto minoribus, paueifloris Sbo cMycls 
FBs sfcngosis paums obsitis, bracteolis amd bas^ 
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Wide Bay District. — ^Near Nikenbah, in damp places in open forest, 
S. T. Blake (type of the variety: flowering specimens), 5tli June, 1932 
(small, erect shrub, flowers yellow, keel more or less red). Goodwood, 
E. W. Biek (leaves only), June, 1915. 

Port Curtis District. — ^Byfield, in damp places in ^ ‘wallmn country,’ ' 
comparatively rare, G. T. White, No. 8173 (nearly finished flowering), 
25tli September, 1931 (slender shrub, 1-5 m., flowers yellow). 

P. paleacea Willd. as at present understood is a very polymorphic 
species with several named varieties. The present one is very different 
in appearance from the common Queensland form — ^var. rohusta William- 
son — and is much more like the typical form that grows in the Port 
Jackson area, New South Wales. When the group comes to be revised 
with more material I think it will have to be split up into several distinct 
species, of which the variety pauci flora C. T. White will be one. The 
Goodwood specimens were seen by H. B. Williamson when preparing 
his monograph of the genus, and he noted on them — ^‘Flowers may 
show this to be a form of P. paleacea Willd.” 

Hamily Myetaceae. 

Eucalypius codonocarpa Blakely and McKie. 

Lamington National Park, C. T. White, No. 11,119, 22nd October, 
1934 — common on trachytic hills, in more sheltered places ; small gnarled 
tree up to 5 m. or more high and with a subfibrous bark at the base ; 
in more exposed places a shrub of Mallee-like grovrth, numerous clean- 
barked stems from a common stock. 

Mount Barney, altitude 3,500-4,000 feet, S. L. Bverist, No. 1391, 
13th October, 1935. — Small Mallee-like trees common on the upper slopes 
of the mountain on granophj^re cliffs; bark grey, smooth; leaves stiff, 
coriaceous. 

The determinations of these specimens have been kindly verified by 
Mr. W. P. Blakely, National Herbarium, Sydney, who adds: ‘‘The 
specimens of Eucalyptus codonocarpa vary to some extent from the 
type. The one from Lamington National Park has smaller and more 
numerous fruits than the typical form, which is usually confined to 
three in the umbel, while the specimen from Mount Barney has pedicel- 
late fruits. The localities are interesting additions to the range of the 
species.” 

Lepiospermum attemiatum J. Sm. 

Darling Dovns district, Q., Wyberba, C. T. White (flowering 
specimens), 13th October, 1933 (large shrub or small tree, very common; 
•often forms dense thickets as second growth in paddocks) . 

Smith in his original description (Trans. Linn. Soc., London, Vol. 
III., p. 262) gave no locality record nor any indication as to where 
the specimen was obtained. I have not seen his type, but probably the 
common Port Jackson form represents it. The above specimens from 
Wyberba are a good match for this. 

Leptospermum attemiatum J. Sm. forma. 

Leichhardt District. — ^Ranges near Peak Downs, P.v.Mueller, Nov., 
1858. Burnett District. — ^Biggenden, C. T. Wliite, 7318 (flowering 
specimens), 13th October, 1930. (Shrub up to 2 m. high, moderately 
common on rocky places towards the top of Biggenden Bluff, alt. 2,000 
feet, flowers white.) Eidsvold, Dr. T. L. Bancroft. 
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The Peak Downs specimens which I have been able to see through 
the courtesy of Mr. P. J. Rae have a label in addition to the official one 
of the National Herbarium (Melb.). This bears no heading, .and the 
handwriting is unknown to me. They are named '^Leptaspermiim seri- 
eatum Ldl. var. ? pediinmlat^im, ranges near Peak Downs, Dr. M., Nov., 
’58.” The whole group is in need of revision with much more complete 
material. When better known L. sericahim Lindl. may be found a good 
species. Pieces of bark are included in Bancroft’s specimens from 
Bidsvold, and these show the bark typical of L. stellatum Cav., under 
which Bentham included L. sericatum Lindl. I am not absolutely certain 
that all the specimens quoted above represent the same form. 

Lepiospermiim atiemiaium Sm. var. suhsessile n. var. 

Arbor parva, partibus novellis sericeis mox glabris. Flores singuli ,* 
pedieelli 1 mm* longi sericei. Calyx 3-5-4 mm. diam., tubo sericeo, lobis 
albidis, late triangularibus extus tenuiter sericeis, margine ciliolatis. 
PetaLa suborbicularia, 5 mm. longa, 4 mm. lata ad basem in unguem 
brevem eontracta. Capsula parva, subsessilis. 

Wide Bay District. — ^Moderately common in sandy soils in mixed 
xerophytic forest, Traverston, C. T. White, No. 6353 (flowering speci- 
mens), 6th October, 1929. (Tree up to 40 feet high and trunk 6 inches 
diam., with a close fibrous bark and very hard wood. Heiwey Bay 
District. — ^Rosedale, common on sandy flats, estuarine sediments, L. G., 
Dovey, No. 988 (fruiting specimens), 26th May, 1937. (Small tree up 
to 25 feet.) 

At first sight the above specimens seem quite distinct from L. 
attenuatum J. Sm., and when the L, stellatum-attenuatum series is 
revised may have to be raised to specific rank. The following are the 
chief differences: — 

Yoang parts densely silky, tlie silkiness remaining 
for some time but gradually disappearing. 

Flowers single or in pairs. Pedicels 3-4 mm. 

Calyx tube and lobes both very densely sericeous, 
lobes triangular. Petals obovatc, 4 mm. long, 
mostly about 2 mm. but sometimes up to 3 mm. 

diam. Fruiting pedicels 4-5 mm. . . . . . . Z. attenuatum (typical form) 

Young parts sericeous, soon glabrous. Flowers single. 

Pedicels 1 mm. Calyx tube sericeous, lobes 
white, broadly triangular, outside thinly sericeous, 
margins cUiolate. PetAs suborbieular, 5 mm. 

long, 4 mm. wide. Capsule small, subsessile . . L. attemiat'iim var. mtsessile 

Myrtus dulcis sp. nov. (Plate VI.). 

If. tenuifoJm Sm. var. latifolia Maiden and Betche, Census N.S.W, 
Plants, p. 143, 1916, 

Prutex 1-1-5 m. altus, ramulis junioribus pubescentibus angularibus^ 
vetustioribus glabris, teretibus, eortice in filis deciduo. Folia ovata, 
ovato-elliptica vel ovato-laneeolata, supra glabra, subtus sericeis albis 
dense obsita vel glabra, margine leviter reeurva ; petiolus 1 mm. longus ; 
lamina 1-5--2-5 cm. longa, 2-5-8 mm. lata. Pedieelli singulares, axillares, 
tenues, pills sericeis obsiti, 3 mm.-l-l cm. longi; bracteolae lineares, 
pilis sericeis paueis obsitae, 1 mm. longae. Calyeis tubus dense sericeus, 
iurbinatus, 2 mm. diam.; lobi 5, suborbieulares, extus glabrescentes, 
intus dense tomentosi. Petala suborbicullaria, 4 mm. diam., extus dense 
tementosa, intus glabra. Stamina numerosa, filamentis glabris tenuibus 
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leviter applanatis, ad 7 mm. longis. Ovarium ad apieem pubeseens, 
stylo glabro. Bacca alba, ni^o-punetata, dulcis; semina straminea 
nitida, sublenticularia 2 mm. diam. 

This shrub is very common as undergrowth in the sandy forest lands 
of North-eastern New South Wales and South-eastern Queensland. 
Sometimes it grows in heavier forests a few miles inland, and most of 
the latter specimens seen by me have been of a more glabreseent 
character. The plant is characterised by its white berries marked wdth 
small blackish dots. It is familiarly known as Midgen Berry. It is 
represented in the Queensland Herbarium by a number of localities from 
Byron Bay in New South Wales to Fraser Island in Queensland. The 
following is a selection : — 

New South Wales. — Byron Bay, E. Cheel; Cudgen, C. T, Wliite, 
No. 9666 (very common on sandy hillsides, low shrub 1 m. high) ; Tweed 
Heads, Br. F. H. Kenny. 

Queensland. — Palm Beach, between Currumbin and Tallebudgera 
Greeks, C. T. White, No. 6506 (type, flowering specimens), Nov., 1929 
(spreading shrub 1 m., leaves light green above, whitish beneath, 
flowers white) ; (fruiting specimens) sine number, April, 1928, shrub 
1 m., common on sandy land, fruit white with small black dots, sickly 
sweet to taste) ; Pimpama, J. Shirley ; Stradbroke Island, G. T. White ; 
Moreton Island, C. T. White; Bribie Island, C. T. White; Mooloolah 
Eiver, C. T. White; Eumundi. J. H. Simmonds; Cootharaba, W. B. 
Francis; Noosa Heads, G. T. Wliite; Fraser Island, C. E. Hubbard, 
No. 4656 (shrub with spreading branches, leaves green above, grey-gi’een 
below^, young growth reddish, common in Eucalyptus forest on sandy 
slopes) . 

This plant is certainly very closely allied to ill. tenui folia Sm., but 
differs in its constantly broader, differently shaped leaves and somewhat 
larger flowers. In their original description Maiden and Betche state — 
^^Bentham mentions the two forms of M. temdfolia in the Flora Austra- 
liensis, but did not distinguish them as named varieties. The form 
common about Port Jackson and the Blue Mountains has from linear 
to very narrow-lanceolate leaves, and is a stiff*, upright-growing, small 
shrub, generally found in the rocky beds of creeks ; the variety latifolia 
has lanceolate to broad-lanceolate leaves, and is a spreading shrub gener- 
ally found as undergrowth in the brush-forests of Northern New South 
Wales. Bentham knew the two forms only from herbarium specimens, 
and could not know their marked difference in habit.’’ 

Some time ago I sent specimens to the National Herbarium, Sydney, 
where they were examined by Mr. Gheel, who remarked that he thought 
the plant worthy of specific rank. Though it presents considerable 
variation in width of leaf and degree of pubescence, it can always be 
distinguished at a glance from typical If. t&amifoligj Sm. It has also a 
different habitat and geographical range. 

The accompanying plate shows Myrtus dulcis G. T. White from two 
localities compared with M. temdfolia Sm. from the Port Jackson dis- 
trict, New South Wales. 

Myrtus pubiflora sp. nov. 

Frutex elatus, ramulis jimioribus pubescentibus. Folia ovata vel 
ovato-lanceolata, apice acuminata, lamina 3-5 cm. longa, l*5-2*5 cm, 
lata, petiolo 2 mm. longo, nervis lateralibus et vena intramarginali in 
sicco utrinque prominulis. Flores axiliares singuli vel bini, pedicellis 
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2-4: mm. longis, pubeseentibus. Calyeis tubus dense Mrsutus, sub- 
globosus, 2-3 mm. diam., lobis 4, utriiique sericeo-hirsutis, angusto- 
triangularibus, 5 mm. longis. Petala 4, orbiculari-ovata, extus tomentosa 
intus glabra, 4 mm. diam. Stamina numerosa 4 mm. longa. Ovarium 
2-loeulare. Baeca 8 mm. diam. 

Strathdickie, near Proserpine, Rev, N. Michael, No. 1476 (type: 
flowering specimens), 1497 (fruiting specimens). Strathdickie North, 
Ken Macpherson, No. 81 (flowering specimens), Aug., 1936. (Mr. 
Macpherson’s specimens were received from the Herbarium, North 
Queensland Naturalists’ Club, under No. 2742.) 

Family Oenotheraceae. 

Liidmgia prosfrata Roxb. 

Mossman, North Queensland, H. Flecker (flowering and fruiting 
specimens), 9th August, 1936, No. 2132. Erect herb, yellow flowers, 
growing in alluvial soil on bank of Mossman River. A plant with a 
wide range in the Indo-Malayan area, probably naturalised in North 
Queensland. Bet. L. S. Smith. 

Family Eubiaceae. 

Plectroma odor at a (Forst.) Hillebrand, FI. 

Hawaiian Island, 175 (1888), var. reticulata var. nov. Folia sub- 
orbicularia vel late obovata ad 9 cm. longa et 6*5 cm. lata, breviter 
petiolata, supra nitida, subtus pallidora et opaca, utrinque reticulata. 

Thursday Island (E. Cowley, No. 10, type of the variety, flowering 
specimens),* No. 29 (fruiting specimens,* small tree, fruit black). A 
very distinctive-looking plant; unfortunately the flowers are too badly 
destroyed by insects to describe, but when better known may have to 
be raised to specific rank. The specimens were labelled by F. M. Bailey 
as a ^^form of P. odorata.” They were seen by W. D. Francis when 
working at the Australian species of Plectronia at Kew, and he noted 
on the sheets ‘'Canthium species aff. C. odoratum.” 

Spermacoce Jiispida L. 

Cairns, Dr. H. Flecker, No. 1434, 21 February, 1936. Recumbent 
hen), growing near Esplanade, stems deep red, flowers white, pale mauve 
when faded. 

Wendkmdia’connata sp. nov. 

Arbor mediocris, ramulis junioribus saepe in sicco valde complanatis. 
Folia subcoriacea late iancelolata apiee obtuse acuminata, basi cuneata 
utrinque glabra costa et nervis primariis subtus excepta ; nervi laterales 
subtus prominuli, in axillis foveolati; venae transversae immersae, sub 
lente vix manifestae; lamina 9-16 cm, longa, 3-5-6*5 cm. lata; petiolus 
2-3 cm. longus; stipulae auguste triangulares in ramulis floriferis 
paryior^, mox deciduae. Panieula terminalis, pedunculis ramulis 
pediceUisque pilis eanescentibus obsitis, pedunculo eommuni 4-6 cm. 
longo. ^ Flores primum albi deinde rosei ; pedieelli 1*5-2 mm. pilis albis 
stmgo^s obsiti, bracteolis glabris 1-1-25 mm. longis. Calyeis tubus 
^beyUndrieus, 3 mm. longus, pilis albis strigosis paueis obsitus; lobi 
5, glabri, 2 mm. longi, in parte inferiore 2 mm. lati. Corolla glabra; 
tabus B mm. longus lobi oblongi, 3 mm. longi. Stamina exserta; 
Mamenta in tabum eonnata, 4 mm. longa, ad basem tubi affixa in parte 
Buperiore (apicem versus) pilis albis longis obsita; antherae basifixae, 
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3 mm. longae. Stylus 8*5 mm. longus; stigma eapitata. Capsula 
subcylindrica, Crustacea, 2-loeularis, polysperma; sperma parva, testa 
rugoso-reticulata. 

Mt. Spurgeon, in rain forest along creek bank, C. T. WMte No. 
10663 (type: floAvering specimens) Sept. 1936 (medium tree, flowers 
at first white, later pink, borne in .great profusion). A. L. Merrotsy No. 
35 (fruiting specimens) Feb. 1922 (shrub about 6 ft. high). 

The specific name has reference to the stamens being united in a 
tube which is affixed to the corolla. On this account I had at first thought 
to make the species the type of a new genus, but the other characters 
are so much those of Wendlandia that I think it better to leave it in 
that genus. 

Wendlandia nrceolaia sp. nov. 

Arbor medioeris, ramulis novellis complanatis. Folia coriacea, late 
lanceolata vel elliptica, apice obtuse acuminata, basi cuneata, utrinque 
glabra, domatia in axillis nervorum subtus excepta; nervi praeeipui 
subtus valde elevati; venae transversae sub lente prominulae; lamina 
9-16 cm. longa, 5-7 cm. lata; petiolus 2-5-3 cm. longus. Panicula 
terminalis, peduneulis ramulisque roseis (Kajewski), subcomplanatis, in 
medio pubescentibus, lateribus leviter incrassatis, peduneulo communi 
2-3 cm. longo. Flores sessiles, glabri, roseo-virides (Kajewski). Calyx: 
tubus 2-5 mm. longus; limbus 5-partitus, lobis late triangularibus vix 
0-5 mm. longis. Corolla urceolata; tubus 1-5 cm. longus, Idbi 5, parvi 
rotundi, apicem versus incrassati et intus infra apieem ipsum inflexi. 
Stamina 2 mm. longa, filamentis perbrevis, applanatis ad basem eorollae 
affibsis. Stylus eylindricus, 2 mm. longus, leviter striatus. Capsula 
subcylindrica, Crustacea, 6 mm. longa. 

Foothills of Mt. Bartle Frere, alt. 800 m., common in poor rain 
forest, S. F. Kajew'ski, No. 1349 (flowering specimens and a few old 
seed capsules) 1st October, 1936 (specimens gathered off small tree about 
15 m. high, bark medium grey, light pink-brown when cut, no particular 
odour; young stems (branches of the panicle) bearing buds bright 
pink, buds pink-green. 

Remarkable on account of its urceolate corolla, the lobes inflexed 
inside below the rounded apex. Though they have the appearance, as 
remarked by Mr. KajeAvski, of being unopened, I think the flowers fully 
developed. 

Family Compositae. 

Centipeda thespidiaides F. v. M. 

Maranoa District. — St. George, J. "Wedd. Nindigully, in red soil, 
R- H. Roe, July 1937. 

Warrego District, — ^Murweh, R. Cameron, September 1916. Wedd’s 
specimens were recorded by F. M. Bailey as Coleoooma centaurea F. 
V. M. This latter species should be deleted from the Queensland Flora 
until authentic specimens have been collected. 

Cosmos camdatiis L. 

Kuranda, North Queensland. Dr. H. Flecker, No. 2046 (flowering 
and fruiting specimens, 19th July, 1936). Common weed 4 ft. high, 
pink flowers. Acclimatised in the Barron River Valley. 

A native of Tropical America, but now widely spread over the 
tropics of the world. 
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Pterocaulon sphercmthoides DC. 

Eeceived from Mr. T. H. Dowling, Oban Station, Mount Isa, 23rd 
December, 1935. (Determination by D. A. Goy.) 

Helichrysum vagans sp. nov. 

Frntex vagans virgatns, ramulis novellis albo-tomentosis, adultis 
glabris sulcato-striatis valde angulatis, angulis plernmqne 5. Folia 
lineari-lanceolata supra glabra subtus albo-tomentosa vel rarius glabre- 
seentia, 2*5-4 cm. longa, 4-5 mm. lata, trinervia, nervis lateralibus saepe 
indistinetis sed sub lente plerumque visibilibus. Capitula parva in 
paniculas compactas (1-2*5 cm. diam) terminales disposita. Involucra 
late campanulata 3 mm. longa 3 mm. lata, bracteis numerosis scariosis. 
Floseuli ca. 12. Aclienia glabra cylindracea, pappi setis 2 mm. longis 
tenuiter barbellulatis ad basim coalitis. 

Queensland. — ^Lamington National Park, Maepherson Range, alt. 
1,000 m., C. T. White Feb. 1920 (type; scrambling scrub 2 m. high, 
common on edge of rain-forest). Springbrook 0. T. White No. 8226, 
October 1931 (Shrub of straggling habit, 2 m. high, common on edge 
of rain-forest). 

New South Wales. — ^IVIurwillumbah, W. Forsayth (ex Nat. Herb. 
Sydney). Mount Warning, L. J. Brass and C. T. White Jan. 1938 
(straggling shrub common on edge of rain-forest). 

This shrub is very common on the higher parts of the Maepherson 
Range and its oifshoots in south-eastern Queensland. Some time ago I 
sent specimens to the National Herbarium, Botanic Gardens, Sydney, 
where they were reported on by Mr. W. F. Blakely who said that he 
recognised the plant at once as one that was in the JT. BecJderi box 
in that Herbarium. He had put it aside meaning to work out the 
determination, but having greater interest in other plants he had not 
bothered to draw up a description of it as a new species. The species 
is most closely allied to H. Bechleri F. v.M. which is also a very common 
species in many of the mountain ranges of south-easteim Queensland 
and northern New South Wales. In their habits the two species are 
very distinct, H, Beckleri being an upright growing shrub and JT. vagans 
a shrub oi very straggling habit mostly growing on the edge of rain- 
forest. H. Beckleri is very common as secondary growth in rain-forest 
clearings in mountain localities. In this stage it is an intricately branched 
shrub with very small leaves green on the upper surface and clothed 
with white cottony wool on the under. H. vagans is not so common 
as secondary growth but is frequently seen on the edge of new clearings. 
It is a straggling shrub in its younger stages with leaves up to 6 cm. 
in length. The two species may be characterised as foUows: — 

Upriglit shrub. Juvenile leaves very small, 2-5 mm. long. Branchlets 
terete or nearly so, usually tomentose. Leaves mostly about 1*5 em. 
long and 4 mm. mde . . . . . . . . . . . . . . Beckleri 

8hrub of straggling habit. Juvenile leaves narrow-laneeolate, up to 
6 cm. long. Branchlets very angular, usuaUy quite glabrous or 
nearly so in the adult stage. Leaves somewhat variable, mostly 
3-4 em. long and 4-5 mm. broad . . . . . . . . H. vagans 

Family MYESiNACEAn. 

Ardi^a fascimlata sp. nov. (Subgenus Tinus.) 

Arbor parva, ramulis robustis. Folia coriacea, late laneeolata vel 
anguste obovata, basi acuta, apiee subobtusa, nervis lateralibus in sicco 
utrinque visibilibus vix sed prominulis ; petiolus erassiusculos teres 1-2 
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€m. iongus; lamina 7-10 cm. longa, 3-4 cm. lata. Infloreseentiae 
3-6-florae, glabrae, in fascicules axillares dispositae ; pedicellis crassis 
angularibns ca. 7 mm. longis. Calyx late campannlatus, 3 mm. diam., 
lobis suborbienlaribus atropunctatis. Corrollae lobi brevi, alte eonnati, 
crassi (in albastro modo visi). Stamina corolla aequilonga, antheris 
angnste ovatis, filamentis brevis applanatis, ovarium glabrum, conicum, 
stylo brevissimo. 

Mt. Spurgeon, C. T. White No. 10673 (flowering specimens), Sept. 
1936 (small tree in rain-forest). 

A very distinctive species. Unfortunately I w’as able to get only 
very limited material. The flowers available are a few in the bud stage, 
and others with the corollas shed. From the appearance of the bud one 
gete the impression that they may fall off in a calyptrate fashion ; this 
can only be proved, however, by observation in the field or by the 
collection of more material. Among Australian species it is most 
closely allied to A: l)revipedcita F. v. M. and A. paohyracJiis F. v. M., 
which are both distinct in the pedunculate inflorescence with more slender 
pedicels and fewer flowers. 

Family Sapotaceae. 

Sideroxylon euphlehium F. v. M. var. cryptopJilehmm var. nov. 

Folia coriacea, supra in sicco opaca, nervis seeundariis et tertiariis 
in foliis novellis supra leviter impressis in foliis adultis paene invisibil- 
ibus, subtus visibilibus sed vix prominulis. Flores solitarii vel bini in 
axillis foliorum. 

Mt. Spurgeon, C. T. White No. 10655 (flowering specimens) Sept. 
1936. (Medium tree, on hillsides in rather dry rain-forest; very hard 
wood.) 

I had drawn up a description of this tree as a new species, but the 
leaf-shape, the robust branchlets and the ferruginous tomentum of the 
young shoots are so much the characters typical of S. euphlebium F. v. 
M. that I felt that at most it could only be regarded as a variety. S, 
euphlehium is represented by several sheets in the Queensland Herbarium 
but only in fruit, and flowers were imperfectly knovui to Mueller. The 
flowers in this variety are solitary or in pairs not in clusters as described 
by Mueller, but this character may be variable. 

Family SymplocaceAe. 

Syniplocos ampulUformis sp. nov. 

Arbor parva, ramulis junioribus subanguiaribus. Folia late laneeo* 
lata, in sicco subehartacea, apice acuminata, basi cuneata, margine 
leviter reeurva undulata; costa media supra impressa, subtus elevata; 
nervi laterales distantes, utrinque 4^5, venis et venulis prominulis,* 
petiolus 0*5-1 cm. longus; lamina 6-12 cm. longus, 2*5-5 cm. latus. 
Infloreseentiae (simplices vel ad basem ramosae ?), in axillis inferioribus 
vel in axillis defoliatis infra folia dispositae ; ’*^rhachis 0-5-1 cm. longa. 
Frnetus ampulliformis, 1-1*2 cm. longus, in parte inferiore 5-6 mm. 
diam. 

Mount Spurgeon, common in rain-forest, C. T. White, No. 10581 
(fruiting specimens), September, 1936 (small tree, fruits green). 

* The specimens are in fruit only, and it is difficult to say whether the racemes 
are simple or bear very short branches simulating pedicels. When a longer branch 
is borne this is situated at the very base, and has the appearance of a second 
slightly shorter raceme from the axU. 
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In tlie absence of flowers it is difficult to assign this species to its 
correct place in the genus. I should say it belongs to the Section 
Bobua (DC.) Brand, and its closest affinity among Australian species 
is with S- Thimitesii F.v.M. It is still closer to S. aneityenm Brand, 
but differs from both. The racemes are only as long as or little longer 
than the petioles and are borne in the lower leaf -axils and usually below 
all the leaves, not crowded in the upper axils and often pseudo-terminal 
as in the two species mentioned. 

Symplocos Stawelii F. v. MueU. Fragm. Phytogr. Austr. v. 60. 
(1865) var. niontana, var. nov. 

Folia parva (3.5-6.5 cm. longa, 1-2 cm. lata). Inflorescentia valde 
reducta 3-7-flora, spicata, pseudo-spicata vel ad basem breviter ramosa. 

Mount Bartle Frere, H. Flecker, No. 857 (flowers), 7th October, 
1935. 

At first glance one would take this to be a distinct species, but on 
closer examination I feel it is only a reduced mountain form of 
Stawelii F. v. M. Both leaves and flowers dry a deep yellow. The 
inflorescence is very much reduced and is either a simple spike or with 
one or two short branches at the base or with 1-2-fiowered very short 
branches in the lower part. The branches in this case may easily be 
mistaken for pedicels like the very short secondary branches in the 
compound inflorescence of S. Stawelii F. v. M. 

Family Oleaceae. 

Liwciera Sleiimeri comb. nov. 

L. Qoriacea C. T. White, Proe. Roy. Soc. Queens., Vol. 47, 20, 1936. 

Dr. H. Sleumer, of the Botanic Gardens and Museum, Berlin, 
writes me that there is already a valid name, L. coriacea Vidal Rev. PL 
Vase. Filip. (1886), 181. I have pleasure in naming the plant now 
after Dr. Sleumer, who has helped me considerably with Queensland 
and Pacific Islands Oleaceae and other plants. 

Family Sqlanaceae. 

Salmum dimo7yhispinum sp. nov. 

Frutex 3-4 m. altus; rami pilis stellatis dense tomentosi, aculeis 
rectis vel recurvis 2-3 mm. longis a latere compressis armati ; internodia 
7-9 cm. longa. Folia plerumque ad nodos bina ; petioli 2-2*5 cm. longi, 
sicut rami pilis stellatis tomentosi et aculeis muniti sed aculeis tenuiori- 
bus rectis et ad 4 mm. longis; lamina elliptica repanda vel raro sub- 
integra, apice acuta 12-18 cm. longa, 5*5-7 cm. lata, supra glabra 
inermis vel aculeis rectis ad 8 mm. longis paucis armata, subtus breviter 
et dense albo-tomentosa, in costa media basem versus aculeis rectis 1-2 
armata. Inflorescentia simpliciter racemosa, inermis ca. 7-fl.ora ; rhaehis 
ad 2- cm. longa dense stellato-tomentosa,* pedicelli apieem versus racemi 
conferta, ad 1*5 cm. longi, tenues, apieem versus incrassati sicut raehis 
dense stellato-pubescentes. Calyx campauulatus, extus dense steRato- 
tomentosus, 5-costatus, intus glaber, 1 cm. diam. Corolla violacea, 
campanulato-stellata, ca. 2 cm. diam., in lobos lanceolatos 5 divisa; 
lohi extus dense tomentosi intus in parte superiore pilis stellatis paucis 
obsiti; membran^ea inter petala glabra. Stamina glabra; filament a 
brevia, applanata ; anther ae 6 mm. longae. Ovarium pilis stellatis crebis 
obdtoDo. 
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Mount Spurgeon, common along tracks and on the edge of clearings 
in rain-forest, C. T. "^ite, No. 10619 (flowering specimens), September, 
1936 (large straggling bushes, 3-4 m. high, flowers mauve). 

Very close to S. hamnlasiim C. T. White, but can be distinguished 
as follows; — 

Prickles all recurved and stout (except on the upper surface of 
the leaves) ; leaves 8-11 cm. long, 4-5 cm. broad, densely 
clothed with short stellate hairs above, paler and densely 

and loosely stellate-tomentose beneath . . . . . . S. hamulomm. 

Trickles slender and straight on leaves and young stems, 
recurved on older stems. Leaves 12-18 cm. long, 5*5-7 
cm. broad, glabrous above, white and densely and very 

shortly tomentose beneath . . , . . . . . . . S. dimorpliisphiiim 

Family Scrophulariaceae. 

Linaria Elatine Miller. Pointed Toad Flax. 

Kangaroo Point, Brisbane. L. S. Smith, No. 372 (flowering speci- 
mens), 5th December, 1938. 

A native of Europe, naturalised in the Southern States, but not 
previously recorded for Q'^ieensland. 

Family Acanthaceae. 

Graptophyllum Tliorogoodii sp. nov. 

Prutex intricate ramosus; ramulis spinosis, spinis tenuibus ca. 
1 cm. longis ; ramulis junioribus angulatis, breviter pubescentibus. Folia 
perbreviter petiolata, 1-5-2-5 cm. longa, 0-5-1 cm. lata, lanceolata vel 
elliptico-lanceolata, margine remote dentata. Flores 3-3-7 cm. longi, 
axillares, solitarii ; pedieello tenui 6-10 mm. longo ; calycis lobis lineari- 
bus, acutis, 6-8 mm. longis ; corollae tube 1-8-2-5 cm. longo ; limbo bila- 
biate, lobis duobis superioribus (labio superiore) 10 mm. longis, lobis 
tribus inferioribus (labio inferiore) 12 mm. longis. Stamina exserta, 
stylo subaequalibus. Ovarium 5 mm. longo ; stylo tenui, stigmata minute 
b'ilobo. 

Kelsey Creek, near Proserpine, H. Thorogood (No. 1, received 
March, 1937), flowering specimens (shrub, grows in a thick mass almost 
impossible to penetrate; limbs often take root where they touch the 
ground; main flowering time seems to be May, June, and July.) 

The present species has all the vegetative characters of G, spini- 
gerum F. v. M., but the flowers in that species are several on very 
short pedicels in the axils of the leaves, not solitary on long, slender 
pedidls, and the flowers are at most only half the size of the new 
species. When better known <?. spimgerum may be found to possess 
more than one type of inflorescence and flower, and the present species 
may have to be reduced to a sjmonym or at most to a variety. 

Type at Brisbane. 

Family Plantaginageae. 

Plamiago coremopus Linn- 

Manly, Moreton Bay. C. T. White, No. 10740, June, 1936. 

Common as a weed along the esplanade in made-up land. 

These specimens have been determined for me at the Royal Botanic 
Dardens, Kew, and have been identified as the subspecies commit aU 
(Guss.) Pilger. 
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Pamily Chen-opodiaceae. 

Atriplex elacliophyllum F. v. M. 

Gregory North District : Glenormiston. A. C. Boyle^ 28th January, 
1935. 

New for Queensland. (Determination by S. L. Everist.) 

Kooliia dliaiw F. v. Muell. Eep. Babb. Exped. 20. 

Maranoa District. — Noondoo Station, via Dirranbandi, S. L, Everist, 
No. 767, 14th December, 1934; small herb from a woody base, not 
common. Between Warkon and Surat, B. A. Smith, No. 13 ; Nindigully, 
E. Eoe, No. 13, July, 1937. In hard red soil. Det. W. D. Francis. Not 
previously recorded for Queensland. 

The Noondoo specimens possessed a slight thickening of the upper 
rim of the perianth, and it was thought at first that it might be K. 
coronata J. I\I. Black. Specimens of both the Noondoo plant and the 
Surat plant were forwarded to Mr. J. M. Black, who replied that Mr. 
Smith’s specimen was typical K. ailiaia, and, though the Noondoo 
specimen showed a slight thickening of the upper rim of the perianth, 
he could find nothing like the conspicuous crown possessed by his K. 
coronata, and he would place it under E. dliaia. Both species are well 
figured by Mr. Black in his ''Additions to the Flora of South Australia, 
No. 11,’’ in Transactions and Proceedings of the Eoyal Society of South 
Australia, Vol. 41, 1917. Both illustrations are reproduced in his 
Handbook of the Flora of South Australia. 

KocJiia coronata J. M. Black in Trans. Eoy. Soc. Sth. Aus. XLI., 43. 
PL IX. (1917). 

Ourrawdlla, J. Mann. Not previously recorded for Queensland. 
(Determination by W. D. Francis.) 

Blackall. — S. L. Everist; February, 1938. Very common on edge 
of elaypans. (Determination by S. L. Everist.) ) 

Eamily Latjeaceae. 

Endiandra ruhescens Blume ex Miq. Plantae Jungh. 176. 

F. montana C. T. mite Contr. Arn. Arb. IV. 36 (1933)). 

Mount Alexander ; alt. 1,300 m. Common in poor scrub on top of 
the mountain. S.F. Kajewski No. 1497 (flowering and fruiting speci- 
raens), 18th Dec., 1929. (Small, twisted, and gnarled tree tip to 6 m. 
high; flowers cream; fruit yellow when ripe, slightly flattened on both 
sides.) 

When looking through sonae non- Australian specimens of Lauraceae 
I was struck with the similarity of some specimens from Buitenzorg, 
labelled Endiandra variaMlis Meissner CWinekel No. 1792 b) and deter- 
mined by Dr. Camerloher with my recently described E. montana from 
North Queensland. As ^ I could not find the name E. variaiilis in 
literature, I wrote to Buitenzorg and got a reply from Dr. Van Slooten 
as follows : — 

^'Endiandra variaiilis Meissner was given (on the label only) by 
Dr. Camerloher (who studied only the genus Cinnamomum) for Eictyo- 
MpU variabUis Meissner, _ and not published by him. In the Buitenzorg 
Herbaxium this species is represented by one specimen only (from 
dava), a dupHeate of which you possess.” 
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Tlie Queensland specimens seem to be an exact matcli for the 
Javanese, and I think there is no doubt about the identity of the two 
species. As most botanists regard E. variabilis as only a synonym of 
E. rubesoens Blume, the Australian plant is now recorded as above. 

Family Peoteaceae. 

0 rites racemosa sp. nov. 

Arbor elata, partibus iiovellis ferrugineo-pubeseentibus niox glabris ; 
ramulis robustis. Folia lanceolata, apice acuta, basin versus in petiolum 
gradatim angustata, coriacea, cum petiole 8-15 cm. longa, 2-3 cm. lata ; 
costa media supra leviter impressa, subtus leviter elevata, nervis secim- 
dariis plerumque indistinetis. Eacemi axillares ea. 9-fiori, 2-5-3 cm. 
longi; rhaehibus pedieellis braeteisque pubescentibus ; pedicellis 2-5-3 
mm. longis; braeteis linearibus 2 mm. longis. Petala linearia, tenuiter 
pubeseentia, 4 mm. longa, 1-75 mm. lata (vix matura in alabastro mode 
visa). Stamina libera vel ad basin petalorum affixa; filamentis appla- 
natis 1-75 mm. longis, in eonneetivum latum inter antherae loculos 
produetis; antheris 1-75 mm. longis. Ovarium in parte inferiori pilis 
longis obsitum. Folliculus sublignosus, applanatus, margine incrassatus, 
4-5-5-5 cm. longus, apice rostratus, basin versus in stipitem angustatus; 
seminibus 2, compressis, ala membranaeea alba cineta ; ala ipsa ad apieem 
profunde emarginata; placenta compressa lignoso-spongiosa. 

Mount Spurgeon, C. T. "White, 10621 (nearly mature flowers and 
seed capsules — mostly open), Sept., 1936 (large tree in rain-forest). 

Distinguished from all previously described species by its flowers 
single in the axils and on distinct pedicels. The flowers, though only 
collected in the bud stage, were nearly mature. Type in Queensland 
Herbarium, Brisbane. Co-type specimens at Arnold Arboretum, XJ.S.A., 
and Eoyal Botanic Gardens, Kew (Eng.). 

Family Euphoebiaceae. 

ActepliiLd Mearsii sp. nov. 

Arbor ad 20 m. alta, ramulis robustis. Folia supra atroviridia, 
subtus pallidiora, margine subremote crenato-dentata, petiolo 2 cm. 
longo, apieem versus incrassato ; lamina 7-14 cm. longa, 2-5-5 cm. lata ; 
nervis lateralibus tenuibus in utroque latere 7-8, in sicco utrinque 
visibilibus sed subtus prominentioribus. Pedicelli (in fructu modo 
visi) 2-5-5 cm. longi, apieem versus gradatim incrassati, recti vel curvati 
saepe valde recurvati. Sepala non-visa. Petala (vel glandula petaloi- 
dea) 5, persistentes erassa dura 1-5 mm, longa, Capsula globosa vel 
ovoidea 4 cm. diam., pericarpio lignoso, 1*5 mm. crasso, extus griseo, 
leviter ruguloso, intus stramineo ; endocarpi eartilagineo ; semina ovoidea 
arillo spongioso-pulposo rubro involuta cum arillo ea. 2-5 cm. longa, 
2 cm. lata; sine arillo ca. 2 cm. longa, 1-5 cm. lata; testa cartilaginea, 
straminea. 

Millaa Millaa, J. E. Hears (leaves and unripe fruits), Dec., 1937 
(type: ripe fruits and seeds), Feb., 1938. Gadgarra, alt. 800 m., 
common in rain-forest, S. F. Kajewski, No. 1139 (empty seed capsules), 
24th July, 1929 (medium-sized tree, up to 20 m. high, leaves dark green). 

Mr. Hears wrote under date 18th December, 1937, as follows: — 
am sending you some unripe nuts, and will send on some more as 
soon as they are ripe (early February). They are soft-shelled, very 
sweet and palatable, but of course I should be afraid to eat them, but 
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the opossums get them very quickly; very prolific, it’s the only patch I 
Imow of on the Tableland.” And later, under date 11th February, 
1938: ''Herewith please find nuts as you desired — the best I could get. 
The birds eat them as fast as they ripen. ’ ’ 

It is very distinct from previously described Queensland species, 
and is a notable plant. It is most closely allied to A. grmdifolm Bail!, 
which differs in its entire or nearly entire leaves on shorter petioles, 
and much smaller seed capsules on shorter pedicels. I have not seen 
an arillus developed in the seed of Actepkila before, but it is a feature 
that would be hard to observe on a dried seed. 

Beyeria viscosa Miq. var. ohovata var. nov. 

Friitex 2 m. altus; partibus novellis viscosis; ramiilis juiiioribiis. 
angulatis, complanatis. Folia plana, obovata vel spathulato-linearia, 
apice obtusa vel leviter emarginata, basi cuneata in petiolum gradatim 
angustata; lamina 3-4 ctn. loiiga 1-2 cm. lata. 

Torrens Creek, C. T. 'White, 8731 (female flowers and capsules), 
19th March, 1933 (shrub 2 m., growing on rocky sandstone hills) . 

I had at first drawn up a description of this as a distinct species, 
for the general appearance is different from that of typical B. visco'sa 
and its described varieties. Apart from the broader leaves, however,, 
and the total lack of viscosity except in the very young leaf-buds, it 
shows no essential differences. 

Type of the variety at Queensland Herbarium, Brisbane. Co-type 
material at Royal Botanic Gardens, Kew (Eng.), aud Arnold Arboretum,, 
Boston (U.S.A.). 

Bertya oleifdia Planch, in Hook. Lond. Journ. Bot., IV., 473, tab. 
XVI,, fig. 1, 1845, var. glabrescens var. nov. 

Folia demum supra glabra, lineari-lanceolata 4-7-5 cm. longa, 2-4 
mm. lata. Bracteae stellato-tomentosae. Flores glabri. Ovarium 
glabrum. 

Eidsvold, Dr, T. L. Bancroft (type of the variety) ; Copperfield, 
G. Smith. 

A rather distinctive plant which, when better known, may have 
to be raised to specific rank. There are two very small specimens from 
Copperfield ; one is an exact match for the Eidsvold plant, the other is 
the typical form ivith densely hairy ovary. 

Euphorbia hypericifalia L. 

Trinity Beach, in sandy soil. 

H. Flecker, 26th March, 1937 (North Queensland Naturalists’ Club, 
No. 2942). 

A common tropical species, not previously recorded for Queensland. 

Family Liliageae. 

BMpogmmm papibanum C. T. WTiite, Proc. Roy. Soc. Queens., VoL 
34, p. 19, 1923. 

R. album, R.Br. var. leptostaehya Benth. FI. Austr., VoL VII.^ 
'fp. 9, 1878. 

L Papua Bet Kubunah and Fofofofo, C. T. White, No. 687, August, 
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Queensland. — Rockingham Bay, J. Dallaehy. Whelanian Pools, 
Belienden Ker Range, P. M. Bailey. Atherton, C. T. Wliite. Tarzali, 
C. T. White. Malanda, C. T. White. 

Family GtRAmineae. 

Hierocliloe rarifiora Hook. 

Lamington National Park, common in heavy Eucalyptus and 
Oasuarina forest, C. T. White, No. 11,163, 22nd October, 1934. 

Lagnms ovaius L., Hare's Tail. Farm School, St. Lucia, Brisbane 
Eiver. C. T. White, 11160, 30th November, 1934, subspontaneous. 

A native of Southern Europe, cultivated as an ornamental grass. 
It is completely naturalised In the Southern States. 

Neurachne Miielleri Hackel. 

Prazerborough, Jundah, E. M. Bowman. 

Neurachne Munro% P. v. Muell. 

Wittenburra Station, 36 miles south of Eulo. S. L. Bverist and 
L, S. Smith, No. 64, 7th January, 1937. Fairly common on hillside. 

I am indebted to the Director and G-overnment Botanist (Mr. P. J. 
Rae), Botanic Gardens and National Herbarium, Melbourne, for the 
determination of the above species of Neurachne. Mr. Bowman describes 
N. Muelleri as an excellent fodder. 

Tliemeda quadrivolvis 0. Ktze. 

A native of India, naturalised in Fiji and not previously recorded 
for Australia. Collected at Habana, 14 miles north-east of Mackay, 
September, 1935, by J. P. Kahler, who makes the following remarks : — 

Grows in dense patches, not very common. In paddocks cattle 
keep it down. Tall, up to 5 ft." 

(Determination by S. L. Everist.) 
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A Monograph of the Genus Eleocharis in Australia 
and New Zealand. 

By S. T. Blake, M.Se., Walter and Eliza Hall Fellow in Economic 
Biology, University of Queensland. 

{Bead hefare the Boyal Society of Queensland, 2StJh November^ 1938.) 

Plates VII. to X. 

The Australasian, and naore particularly the Australian, vspeeies of 
Eleocharis, in common with many other genera of Cyperaeeae, seem 
never to have been properly understood, and for a long time the genus 
has been in a state of hopeless confusion. As the result of a prolonged 
examination of a very large series of specimens, both in the held and 
in the herbarium, a clarification of the situation has been possible, and 
the results are presented in this paper. Not only have I been fortunate 
in being able to study all but one of the Australian species in the field, 
but also in that nearly every collection in Australia has been made 
available to me, and for this I wish to express my sincere thanks to 
the following: — ^Mr. C. T. White (Queensland Herbarium, Brisbane), 
Mr. R. H. Anderson (National Herbarium of New Soutli Wales, 
Sydney), Mr. P. J. Rae (National Herbarium of Victoria, Melbourne), 
Mr. J. M. Black (Adelaide), Miss C. M. Bardley (Tate Herbarium, 
Univepity of Adelaide), Professor J. B. Oleland (University of 
Adelaide), Mr. C. A. G-ardner (National Herbarium of Western Aus- 
tralia, Perth), while Dr. H. H. Allan (Plant Reseamh Bureau, Welling- 
ton) has donated a collection of New Zealand specimens. I am further 
indebted to Dr. J. Mattfeld, of the Botanischer Garten und Botanisches 
Museum, Berlin-Dahlem, for the donation of portions of type material, 
to Sir Arthur W. Hill, Director of the Royal Botanic Gardens, Kew, 
for copies of descriptions in works unavailable to me and for advice 
on nomenclature, and to Dr. A. B. Walkom, secretary to the Linnean 
Society of New South Wales, for a copy of a description. 

Finally I wish to express my very deep gratitude to Dr. H. K. 
Svenson, of the Brooklyn Botanic Gardens, New York, who for some 
time past has been engaged in monographing the entire genus. His 
ready and kindly piticism, his assistance in determination and donation 
of specimens and in placing at my disposal copies of sketches and notes 
of specimens in the herbaria at Kew and the British Museum have very 
materially assisted in the preparation of this paper. 

THE REVISION. 

Eleocharis R. Br. Prodr. 224 (1810) (Cyperaeeae-Seirpoideae- 
Seirpeae). — Spikelet solitary, terminal, erect, ebracteate, few- to many- 
flowered; glumes spirally imbricate, rarely more or less distichous; 
flowers hermaphrodite: perianth of 0-10 hypogynous bristles, style 
3~2-fid, stamens 3-2-1, nut crowned by the persistent enlarged base of 
the style. 

Annual or perennial leafless herbs frequently producing slender 
^olons sometimes bearing tubers, or descending or creeping rhizomes. 
Gulms tufted or in a linear series, straight or arcuate or rarely flexuose, 
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eommonly trigonous to terete, sometimes fluted or angular-striate, often 
acutely 3-4-5-angled, occasionally compressed or more rarely flattened 
(often spuriously so in the dried state), frequently pitted, sometimes 
prominently transversely septate; leaf -sheaths 1 or more, herbaceous, 
membranous, or scarious, the appressed or dilated orifice horizontally 
truncate to very oblique when viewed from the side, often thickened at 
or immediately below the margin and frequently bearing a short, erect 
mucro or more rarely a lanceolate point (rudimentary lamina), or 
scarious and then often mareescent; spikelet ver}^ variable in size and 
shape from globular to linear-cylindrical, from somewhat narrower to 
very much wider than the culm, sometimes flattened when laxly-flowered, 
sometimes appearing spirally angular when dry or over-mature ; glumes 
appressed or spreading in fruit, sometimes relatively persistent, often 
readily deciduous with the spikelet continuing to grow out after the 
lower ones have fallen, usually membranous, often with hyaline more or 
less scarious margins, l-nerved and more or less distinctly keeled or else 
the back broad, flattened, cartilaginous to coriaceous or herbaceous, and 
closely striate with fine nerves on each side of the mid-vein, 1-2 lower- 
most often sterile, more rigid in texture, often rather different in size 
and shape and usually more persistent than the others; style short or 
long, flattened to filiform in the upper part, usually quite glabrous 
below the filiform, usually fimbriate stigmatic branches, the lower part 
(style-base) thickened, and persistent on the fruit; anthers ovate or 
oblong to narrow-linear, the connective frequently produced beyond the 
cells into an oblong, triangular, or setaceous appendage; nut most 
frequently obovate to nearly orbicular in outline, less commonly pyri- 
form or narrow, often contracted immediately below the apex into a 
distinct neck, lenticular (piano- or biconvex) to triquetrous in trans- 
verse section, the margins or angles often prominently costiform and 
then usually paler in colour than the sides, which may be smooth, pitted, 
wrinkled, reticulated, eaneellate, or longitudinally striate or ribbed and 
transversely trabeculate, depending on the size, shape, arrangement, and 
prominence of the margins or corners, of the external cells, which them- 
selves may be hexagonal, rounded, transversely oblong to linear or 
vertically oblong or almost square, and are usually arranged in more 
or less regular vertical series, often also in regular horizontal series, 
rarely without any definite arrangement: sometimes also longitudinal 
furrows may be present on one or more faces, chiefly the adaxial, often 
due to the pressure of the hypogynous bristles; style-base variable in 
size, shape, and colour, sometimes very small and continuous with apex 
of nut and not readily distinguishable from it, usually very distinct and 
often with a horizontally straight or variously curved thickened annulus 
at the line of junction often paler in colour than the remainder, which 
may be more or less spongy and is sometimes minutely hispid ; hypo- 
gynous bristles stout or slender, more or less strongly flattened or fili- 
form, free to the base or connate in the lower part, smooth or scabrous 
or barbellate or rarely subplumose with retrorsely or rarely antrorsely 
directed small teeth, sometimes caducous as the flowering advances, 
frequently absent from the first and in this respect sometimes variable 
in the same species. 

The name has been very frequently spelt HeleochariSy and this is 
the spelling which has been most used in Australia. It is not proposed 
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to discuss the subject here. It has been thoroughly treated by Sprague^ 
and by Svenson-, and besides Sir Arthur Hill has informed me in a 
recent letter that the legally correct spelling, Eleockaris, is to be con- 
served against the emended spelling of Lestiboudois. In the present 
paper the example of most authors has been followed in treating the two 
spellings as trivial variations of the same name. 

Subdivisions of the genus have generally been based on the relative 
width of spikelet and culm and then on the number of style-branches 
(2 or 3) with an accompanying flattened or trigonous nut. Such an 
arrangement was employed in the Flora Australiensis, and by more 
recent Australasian authors, but it is very artificial. The width of culm 
relative to the spikelet is often an illusoxy eharacterj and if strictly 
applied would at times separate closely related species. Then very many 
species with trifid styles have lenticular nuts. This occurs in nearly 
half of our species. Many other characters vary considerably within 
small groups of closely related species, and sometimes even within a 
species itself. While the following remarks apply chiefly to the Austra- 
lasian species, J:hey are in general applicable throughout the genus. 

The culms often vary considerably in diameter, and this variation 
may have no correlation with the len^h. Very often a second growth 
following a burn, severe grazing, or other such catastrophe, produces 
unusually slender culms. Generally speaking the outline in cross section 
is fairly constant, though occasionally an extra, usually ill-defined angle 
may be produced on unusually robust culms. The degree of pitting or 
wrinkling may vary considerably, but is often due to irregularities in 
drying. During drying also the sharpness of angles is often accentuated, 
while pressure may tend to obliterate others. The presence or absence 
of transverse septae appears to be quite constant, at least within a 
species. The nature of the uppermost leaf-sheath is relatively constant, 
sometimes throughout entire groups, though at times closely similar 
species may be quite different in this character. In species where the 
sheath is commonly horizontally truncate at the orifice a slight obliquity 
may occur in some specimens, while the mucro present in all such 
Australasian species may vary in development. Where the orifice is 
constantly oblique it may be somewhat lanceolate when flattened, often 
with a short obtuse point or mucro. Variations may occur on the same 
plant. The spikelet within a species is often fairly constant in shape 
and size, but usually varies within more or less well-defined limits. 
When in fruit, irregularities in pressure, &e., during drying often 

* produce quite different configurations in spikelets of the same species, 
due chiefly to the degree to which the glumes may spread. The gluroe 
may also tend to become somewl^at incurved along its length, and to 
this is due the spirally angular spikelet mentioned above. In the living 
state such spikelets are terete or nearly so. The glumes may vary 

• considerably in size and shape, even in the same spikelet. A common 
tendency is for the upper glumes to become narrower and more acute 
as the apex is approached, while concurrently the keel tends to disappear 
at a greater distance from the tip. The number of style-branches is in 
general constant for each species, though accidental states occur in which 
a reduced number is to be found, as in E. paUens. The number of 
stamens is usually constant in each species. The anthers often vary 
considerably in length, but the shape, nature, and size of the appendage 

BuU. 1928, 35Z. 

^EJipdom xsed., 122-8 (1929). 
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is nearly constant. It slionld be pointed out, liowever, that tbe antliers 
are readily damaged, particularly the often delicate appendage, and in 
fruiting specimens are often difficult to find intact. In most specimens 
in the older collections they have disappeared. Where flowering material 
only is available, the anthers, and particularly the appendage, sometimes 
offer the readiest means of distinguishing certain species. The hypo- 
gyiious bristles, upon which much emphasis has at times been placed, 
are often quite variable either in number or degree of development, or 
both. In many species they are regularly absent. In E. mida they are 
present in flower, but fall away before the fruit matures. In E. piisilla 
and some extra- Australasian species they may be present or absent in 
the same species. Wlien constantly present they are usually 6 in number, 
but due to branching of the one on the adaxial face of the ovary and nut 
the number may be as great as 10 {E. sphacelata ) . Likewise reduction 
may occur, and, in some species with normally iveU-developed perianth, 
specimens are occasionally seen in -which the bristles are few, unusually 
slender, and then short and irregular in length. The mature nut is 
usually the most characteristic feature of a species. Variations in shape, 
colour, lustre, and degree of surface marking sometimes occur, but 
usually within very narrow limits. The presence or absence of costiform 
margins or angles is a -well-defined and important feature in the Austra- 
lasian species. Such slight variations in surface markings as occur are 
usually due to the extent of a slight thickening which sometimes takes 
place at the line of junction of the external cells, particularly at the 
corners. In a few species the shape of the actual cells varies somewhat, 
due to a tendency towards a slight lengthening or shortening of the 
prevailing form. The most pronounced variations are in the absolute 
dimensions, and in the degree of turgidity of lenticular nuts. The 
style-base in its general characteristics is relatively constant, often 
through whole groups, although in detail it may vary widely within a 
species. Variations in shape are connected with two quite independent 
features. In the first place, the length, whether relative to the nut or 
absolute, sometimes varies considerably; and in the second place tlie 
degree of rounding at the base may greatly affect the form of the style- 
base. Wlien the latter is carried to extremes the style-base may appear 
more or less stipitate on the nut, whether the latter has an expanded 
apex or not. Generally speaking the style-base on a trigonous nut is 
distinctly p^amidal at the base, though it may be dorso-ventrally 
compressed in the upper part, while that on a lenticular nut is strongly 
compressed. Occasionally, however, in those species with a trifid style 
and a lenticular nut, the style-base shows a median line or a more or 
less distinct ridge on the abaxial side. 

Svenson’s distribution of the species in Rhodora xxxi., pp. 127-129 
(1929) , is without doubt the most natural arrangement yet proposed. 
The old genus or subgenus Eleogemis (Heleogemis) becomes his first 
series Mutatae, while he has distributed the remainder among ten series 
relying on combinations of characters drawn from the number of styles, 
the colour, surface markings (and therefore the shape of the external 
cells), and shape in transverse section of the nut, the style-base, and 
the nature of the orifice of the leaf-sheath. 

Since this paper was published, however, it has been found necessary 
to modify this arrangement somewhat, and an increase in the number 
of series is to be expected. One such new series is proposed in the 
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present paper to receive E, acuta and its allies. Otherwise, except for 
a slight rearrangement in the order of the series, that arrangement is 
followed here."^ 

Throughout the work a binocular dissecting microscope was 
employed For general examination and for drawing up the greater 
part of the descriptions a magnification of 20x~25x was used. This 
was supplemented by a study under a magnification of 40x-45x of the 
small species, details of the anthers in all species, of the external cells 
of the nuts, or to verify any other character which may be obscure under 
the lower magnification. The shape of the glumes given is that shown 
when the glume is flattened as much as possible without splitting it. 
The dimensions in the descriptions apply to the great majority of 
specimens, exceptional eases being noted in the discussion following 
these. I have differed from Svenson’s method of giving the length of 
the nut together with style-base, by giving each separately, as the latter 
seems to give greater accuracy. 

The Australasian species are mostly fairly well defined, and speci- 
mens should be readily determinable if good material is to hand. Fruit- 
ing material is preferable, and if such is available a magnification of 
15x-20x should suffice when using the key. In most cases flowering 
material should be determinable, particularly if the base of the plant is 
present. Great care is required in measuring anther-tips. A magnifica- 
tion of about 40x is usually necessary, and care must be taken that the 
tiiDs are not damaged.! 

All the specimens cited have been actually examined unless expressl}^ 
stated to the contrary. In the citation of specimens attention has been 
paid to geographical distribution. Generally speaking, the localities 
have been arranged in a general west-east and north-south direction. 

The characteristic habitats of most species are wet, muddy places 
along stream banks or in swamps, often in water up to 2 ft. in depth. 
The annual species are frequently found on the edges or dried-out beds 
of lagoons, streams, &c. While the greatest concentration of species 
occurs in the regions of higher rainfall, one, E. pallens, is restricted to 
the more arid regions. 

The perennial species have some fodder value, while pigs thrive on 
the tubers of E. dtiZcis. The latter are also edible to man, are collected 
by the Australian aborigines, and are largely cultivated in the Orient. 

The bibliographical references are mostly confined to the original 
publications of the name-combinations (including synonyms) and refer- 
ences to be found in Australasian literature. 


* When Hr. Svenson published this arraugement he had seen very little 
of the Australian species, and it was his suggestion that this account be published 
before he treated these parts of the genus. 

While this paper was in press I received from Dr. Svenson papers embodying 
Ms final opinions on the genus. Through the courtesy of the editors and the 
printer I have been able to make some changes in nomenclature made necessary 
by these^ papers, but I cannot agree with Dr. Svenson ^s broadened circumscriptions 
of certain species. These involve the union of pairs of species wMeh to me seem 
^uite distinct. 

■j* Anther-tips considerably less than OT mm. long are described as minute. 
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The herbaria, in which the specimens cited are laid, are indicated 


as follows: — 

Queensland Hei'barium, Brisbane (B) 

National Herbarium of New South Wales, Sydney (S) 
National Herbarium of Victoria, Melbourne . . (M) 

Tate Herbarium, University of Adelaide . . . . (T) 

Herbarium of J. M. Black, Adelaide . . . . (Bl) 

Herbarium of J. B. Cleland, Adelaide . . . . (Cl) 

State Herbarium of Western Australia, Perth . . (P) 


Wlien no letter is used the specimens are in the Queensland Her- 
barium. All my collections are represented here, and no special mention 
is made of them. 

KEY TO THE SPECIES OF ELEOCHARIS IN AUSTRALIA AND 

NEW ZEALAND. 

Glumes hardened on back, finely many-nerved with a distinct mid- 
vein, not at all or only obscurely keeled, the spikelet not much wider 
than the culm; style 2-fid or 3-fid; nut lenticular (Species 1-9). 

Cuhns not transversely septate ; external cells of nut hexa- 
gonal or transversely oblong to linear in 10-20 vertical rows on 
each face. 

External cells of nut oblong or 
linear, or if somewhat hexa- 
gonal then the culm stout and 
acutely triquetrous. 

Culms exceeding 2 mm. in width. 

Nut constricted below apex into 
a distinct neck ; glumes 
more than 4 mm. long, not 
cuneate . . . . . . (1) E. fistidosa 

Nut not constricted, the style- 
base almost confluent over 
shoulders ; glumes less than 
4 mm. long, cuneate . . (2) E. spiralis 

Culms less than 1 mm. wide . . (4) E. diffonnis 

External cells of nut more or less 
regularly hexagonal ; culms 
never both stout and acutely 
triquetrous. 

Culms usually less than 3 mm. 
wide ; nut more or less 
attenuate below, with a dis- 
tinct neck under the 
expanded apex and the 
annulus curved upwards. 

Culms acutely, unequally, and 
re-entrantly 4r-5-angled, 
soft and compressible ; 

.bristles always present .. (S) E. pMlippinensis 

Culms terete or indistinctly 
trigonous, bristles absent at 
maturity (6) E.nuda 


R.s. — n. 
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Culms 3 mm. or more wide, not 
prominently angled, nut not 
attenuate below and only 
very slightly expanded at 
apex, the annulus straight or 
nearly so . . • • • - (5) -S. Brassii 

Culms transversely septate; external cells of nut very small, 
very numerous, more or less rounded-hexagonal or elongated 
vertically. 

Glumes about 8 mm. long, nut 
2-2-2S mm. long; culms in a 
close linear series on a stout 

horizontal rhizome . . • • spJiacelata 

Glumes 5-6*5 mm. long, nut 1-3-2-1 
mm. long ; culms tufted, rhizome 
short and oblique or stolonif orm. 

Glumes rounded at apex, flattened 
when dry, dull; hypogynous 
bristles strongly connate at 
base ; plant often bearing 
tubers . . . . . . . . (8) • E.dulcis 

Glumes subtruncate, more or less 
shining, somewhat concave 
when dry; bristles free from 
each other at the base ; stolons 
never tuberiferous . . . . (9) E. equisetim 

Glumes membranous, with a distinct midvein, usually distinctly 
keeled, sides nerveless, the spikelet much wider than the culm unless the 
latter be flat. (Species 10-25.) 

Style 3-fid, or if 2-fid then the upper leaf -sheath truncate 
and prominently mucronate at the summit. (Species 10-21.) 

Nuts obscurely trigonous or terete, 
vertically ribbed and trans- 
versely trabeculate, the external 
cells transversely linear or 

oblong. (Species 10-11.) 

Plants neither prolifex’ous nor 
tuberiferous; spikelets ovate 
to linear, often setting fruit ; 
glumes 2-2*2 mm. long . . (10) E-pusilla 

Plants producing tubers, often 
proliferous; spikelets lanceo- 
late to linear, rarely matur- 
ing; glumes 3 mm. long or 
more . . . . . . . . (11) E. atrklia 

Nuts triquetrous to lenticular, finely 
reticulate, alveolate, wrinkled, 
or smooth, the external cells 
very small and often very faint, * 
mostly shortly vertically oblong, 
in very numerous series. 

(Species 12-21.) 
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Dwarf tufted plants with capillaiT 
culms and thin summits to the 
leaf -sheaths; nuts less than 1 
mm. long, 3-ribbed. (Species 
12-13.) 

Glumes numerous, spirally 
imbricate ; nut 045 mm. 
long, bristles absent . . (12) E. nigre^cens 

Glumes 4-5, subdistiehous ; nut 
0-9 mm. long, bristles 6, 
comparatively stout . . (13) E, caespitosissima 

Larger plants, the culms usually 
at least 0-5 mm. wide; orifice 
of leaf-sheath firm, often 
mucronate; nuts at least 1 
mm, long. (Species 14-21.) 

Nut trigonous, the dorsal angle 
prominently ribbed; style- 
base narroAv-pyramidal, ^-4 
as wide as nut. 

Ehizome at length creeping; ‘ 
culms tufted or approxi- 
mate compressedly ± 
tetraquetrous, leaf -sheath 
oblique at orifice .. (16) E. gracilis 

Ehizome short, culms densely 
tufted, soft, 6-9-fluted ; 
leaf-sheath truncate and 
mucronate .. .. (17) E , Bieirichiana 

Nut trigonous or lenticular, the 
dorsal angle if present not 
ribbed; style-base sometimes 
nearly as wide as nut. 

Leaf-sheath oblique at orifice, 
not or only minutely muero- 
nate; bristles filiform, not 
flattened at base ; style-base 
pyramidal decurrent over 
the shoulders of the trigon- 
ous nut (14) E.pachycarpa 

Leaf -sheath truncate and muero- 
nate at orifice ; bristles 
stout, flattened at base, or 
if slender then nut and 
style-base different from 
above. 

Culms prominently 4-angled; 
nut trigonous .. .. (15) E.tetraqiietra 

Culms terete, angular-striate, 
or flattened ; nut len- 

ticular. 
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Rhizome creeping, nuts not 
strongly costate on the 
margins, anthers with a 
setaceous appendage 
0-2 inm. long; glumes 
tardily deciduous. 

Culms terete or nearly 
so ; spikelet much 
wider than culm . . 

Culms strongly flat- 
tened ; spikelet 
scarcely wider than 
culm 

Rhizome very short; culms 
densely tufted ; nuts 
with prominently cos- 
tate margins ; appen- 
dage to anther not 
exceeding 0-15 mm. in 
length ; glumes readily 
deciduous. 

Glumes triangular-acute 
at apex ; spikelet 
more or less acute; 
anther-tip 0*15 mm. 
long 

Glumes rounded at apex; 
spikelet ± obtuse ; 
anther-tip minute . . (21) E.cyUndrostachys 

Style 2-fid, orifice of leaf-sheath never mucronate (Species 
22-25). 

Nut more or less golden brown, 1-75 

mm. long, bristles absent . . (22) E. neozelandica 
Nut black or reddish brown or 
greenish brown, not exceeding 1 
mm. long ; bristles usually 
present. 

Nut 0-9-1 mm. long. 

Leaf-sheath searious or marces- 
cent at apex; nut greenish 


when immature 

(25) 

E- minuta 

Leaf-sheath firm at apex; nut 



shining black at maturity, 



not greenish when 



immature . . 

(23) 

E. geniculata 

Nut 0-6-0-65 mm. long . . 

(24) 

E. atropurpurea 


ENUMERATION OF THE SPECIES. 

Series Mutatae. — ^Mostly coarse plants with swollen culms as wide 
or ^^riy as wide as the spikelets. Glumes not at all or only obscurely 
eeled, the very bpad back thickened and often hardened, closely striate^ 

lentieiilar; style elongated, flat, 2-fid or 3-fid. 


(18) E, acuta 

(19) E. plana 

(20) E,pallens 
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1. E. fistiilosa (Poir.) Link in Spreng. Jahrb. iii. 78 (1820) ; C. B. 
Clarke 111. Gyp. t. xxxv. fig. 1-4 (1908) ; Svenson in Rliadora xxxi. 152 
(1929), not of F. MuelL, Benth., F. M. Bail., nor Doinin. Scirpm 
fistuloms Poir. Bncye. vi. 749 (1804) not of Forsk. S. aouiangulus and 
8. medms Roxb. FI. Ind. i. 216 (1820). E, amtangula (Roxb.) Scbnlt. 
Mant. ii. 91 (1824). LimnocJiloa aciitangula (Roxb.) Nees and L. 
media (Roxb.) Nees in Wight, Contrib. Bot. Ind. 114 (1834). L. 
fistiilosa (Poir.) Nees in Linnaea ix. 294 (1835). F. plamculmis Steiid. 
Cyp. 80 (1855). 

Stolons ca. 2 mm. diam. Cnlms tufted, erect, 3-6 din. high, acutely 
triquetrous, somewhat spongy and finely reticulate, not septate, 3-4 mm. 
wide. Sheaths very thin, orifice oblique, marcescent. Spikelets cylin- 
drical, acute, rather pallid, 20-35 mm. long, 3-4 mm. diam.; glumes 
dense, closely appressed, ovate or oblong-ovate, obtuse, 1-nerved and 
closely many-striate, rather densely glandular-spotted within, margins 
.narrowly hyaline and± erose, 4-25-4-5 mm. long; style 2-3-fid; stamens 
2-3, anthers linear, ca. 1-5 mm. long, shortly apiculate. Nut obovate, 
turgidly biconvex, the margins scarcely ribbed, 1-5-1-7 mm. long, 14 mm. 
broad, constricted below the apex into a neck | as wide, the expanded 
apex ^ as wide ; sides glistening straw-coloured, the external cells trans- 
versely linear-oblong in ca. 15 vertical rows, the pitting very shallow; 
style-base triangular-ovate, flat, dark brown, ca. ^ as long as nut ; bristles 
6-7, pale brovni, rather stout, mostly smooth in the lower part, weakly 
barbellate above, one very short, the others subequal, usually as long 
as the nut together with style-base. — ^Plate YII., figs. 1-3. 

Queensland. — Cook District : Cairns, in water in 'wet forest country 
ca. sea-level, June, 1935, Blake 9371. 

And in Tropical Asia, Africa, South America, and the West Indies. 

All previous references to the oecurrence of this species in Australia 
belong to E, philippinensis, 

2. E. spiralis (Roith.) R & 8. Syst. ii. 155 (1817) ; C. B. Clarke 
111. Cyp. t. xxxv. figs. 5-7 (1908) ; Svenson, Rliodora, xxxi. 135 (1929). 
Scirpus spii^alis Rottb. Desc. & Ic. 45, t. xv. fig. 1 (1773). IdmnocMoa 
spiralis (Rottb.) Nees in Wight Contrib. Bot. Ind. 114 (1834). E, 
compacfa R. Br. Prodr. 224 (1810) ; F. Muell. Fragm. viii. 239 (1874) ; 
Domin in Bibl. Bot. xx. Heft 85, 446 (1915) in part. 8. compactus 
(R.Br.) Spreng. Syst. i. 202 (1825). E. variegataBmiK FI. Austr. vii. 
293 (1878) partly; F. M. Bail. Syn. Queensl. FI. 594 (1883); CataL 
Plants Queensl. 52 (1890) ; Queensl. FI. vi. 1754 (1902) partly; Ewart 
& Davies FI. North. Territ. 57 (1917) partly. 

Stolons soft, 3-4 mm. diam. with rather distant short ovate mem- 
branous scales. Culms rather densely tufted, erect, 3-5 dm. high, 2-3-5 
mm. wide, obtusely trigonous, or acutely triquetrous under the spikelet 
when dry and in that state somewhat rugose, not septate, rather shining. 
Sheaths ^firm, pallid or green or with purplish apices, orifice oblique, 
firm, with a fine setaceous point up to 4 mm. long. Spikelet cylindrical, 
subacute in flower, very obtuse in fruit, 1-5— 3*5 cm. long, 4-6 mni. wide ; 
glumes densely packed, shortly and broadly cuneate and scarcely 
narrowed at the subtruncate apex, pallid, somewhat coriaceous and 
faintly many-striate with a rather prominent mid-vein and usually a 
narrow brown zone within the broad hyaline margin, finally somewhat 
incurved, 3-3-3*8 mm. long; style 3-fid; stamens 3, anthers linear, yellow, 
and with the 0*2 mm. long triangular or ovatje reddish appendage 2*2— 2*3 
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inni. long. Nut broadly elliptic or somewhat obovate, margins not 
eostate, sides glassy, pale stiw-coloured, not pitted, external cells trans- 
versely linear in about 20 vertical row^s, 1-5-1-7 mm. long, 1-2-14 mm. 
wide, the apical annulus indistinct; style base somewhat triangular, 
stout, almost confluent over shoulders of nut and about as long and i 
as wide ; bristles 5-6, very slender, usually about as long as nut, some- 
times shorter or longer, white to pale brown with small weak antrorse 
and extrorse teeth, or some nearly smooth. — Plate VII., figs. 4-6. 


North Australia. — Arnhem Bay, Rrown 5934.^ 

Queensland.— North Kennedy District: Rockingham Bay, edge of 
waterhole, March, 1868, Dallacliy (M., S.). Port Curtis district: Glad- 
stone, brackish marshy ground at sea-level, March, 1937, Blahe 12790. 

Also in Malaya, Ceylon, Southern India, Mauritius, and Madagascar 
(probably introduced into the latter island). 

The description of E. variegata given by Bentham and Bailey refers 
partly to the present species, partly to the plants cited which are E. plana 
(No. 19 below) . 


3. E. philippmensis Svenson'Rh.odovsi xxxi. 155 (1929). E. fistulom 
P. MuelL Fragm. vi. 93 (1867) ; First Census 125 (1882) ; See. Census 
211 (1889) ; Boeck. in Linnaea, xxxvi. 472 (1869-70) ; Benth. PI. Austr. 
vii. 293 (1878) ; P. M. Bail. Syn. Queensl. PI. 594 (1883) ; Catal. Plants 
QueensL 52 (1890) ; Queensl, PL vi. 1754 (1902) ; Compreh. Catal. 591 
fig. 574 (1913) ; Domin Biblioth. Bot. xx. Heft 85, 445 (1915) not of 
(Poii\) Link. E. vanegaia W. V. Fitzgerald in Proc. Roy. Soc. West. 
Austr. iii. 118 (1918) not of Kunth. E. variegcda var. laxifiora Merrill, 
Enum. Phil. PI. 121 (1922) not of C. B. Clarke. 


Stolons 1-1-5 mm. diam. ; culms tufted, more or less erect but usually 
very lax, up to 10 dm. long (usually 3-5 dm.) and up to 3 mm. wide, 
acutely and unequally 4-5-angled, not septate ; sheaths thin, rather lax, 
deep purple, marceseent. Spikelet linear acute, up to 6 cm. long and 
3 mm. wide; glumes usualty green, rather remote, ovate-elliptic or 
obovate-eliiptic, obtuse but when dry convolute upwards and subsquar- 
rose, herbaceous, rather prominently keeled and strongly striate, more or 
less, distinctly brown-zonate within the narrowly hyaline margins, 4-1-4-8 
mm. long; style 2-3-fid; stamens 3, anthers linear obtuse, 1-4-1-6 mm. 
long. Nut obovate, somew^hat clavate, slightly narrowed into a distinct 
neck below the apex, strongly biconvex, the margins indistinctly ribbed, 
the sides dark brown, deeply pitted with the hexagonal external cells in 
15-20 regular vertical series, 1-5-1 -7 mm. long, 1-5-1-6 mm. wide ; style- 
base flattened, deltoid, about ^ as long and f-| as wide as nut, the annulus 
prominent outwardly curved upwards; bristles 6-7, the inner series 
somewhat the longer from less than ^ the nut to as long as nut together 
with style base, usually firmly toothed. Plate VII., figs. 7-10. 


Weston Australia.— Kimberley Division: Isdell River near Mount 
Barnett Homestead, June, 1905, Fitzgerald 1038 (ex P.). 

ivr Cook District: Mareeba, edge of lagoon ca. 1,400 ft., 

March, 1938, 13410; Cairns, in Melaleuca swamp ca. sea-level, 

June, 193o, Blahe 9361. Port Curtis District: Rockhampton common 
m wet places, Novembe r, 1867, O’Shanesy 46 (M.) ; wet places in railway 

specimens, the type of E. compacta E. Br., but 
sketches and notes on the specimens at Kew and at the 
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enclosure ca. 25 ft., March, 1935, Blake 7820; Gracemere, in wet places, 
April, 1874, O’Shanesy 1821 (M.) ; Herbert Creek, Bowman in 1870 
(M.). Wide Bay District; Near Bundaberg, near water, April, 1936, 
Blake 11271. Moreton District: Near Buderim Mt. on marshy ground 
in water, Feb., 1934, Blake 5226, 5227 ; Durundur, round lagoon, Nov., 
1843, Leichhardt (M.) ; Petrie, near Brisbane, on muddy edge of water- 
hole in open forest, 'April, 1932, Blake 1220; Lawnton, near Brisbane, 
in dried>out swamp, March, 1932, Blake 1146 ; near The Blunder, near 
Brisbane, in ditch by the roadside. May, 1932, Blake a7id Greemliam in 
Eerh, Blake 1270; near Brisbane in swamp, Feb., 1875, Bailey; Brisbane, 
Dietrich 564 (M.) ; Bailey 21, 95 (M.) ; on mud near Bulimba Creek, 
June, 1933, Blake 4863 ; damp places at bottom of railway embankment, 
May, 1932, Blake 1296, and in Nov., 1932, Blake 1421 ; on dry mud in 
railway drain, May, 1937, Blake 12968; Pimpama, alongside road in 
shallow waterhole! and around margin, Jan., 1933, Crihh, Darling Downs 
District : Palardo, between Miles and Roma, in fresh-water swamp, ca. 
1,100 ft., Feb., 1935, Blake 7616. 

Also in the Philippine Islands, whence it was originally described. 

This species is readily distinguished from all other Australasian 
species by its soft, acutely and unequally 4-angled culms, the broadest 
side of wliich sometimes bears an incipient fifth angle. The nut 
approaches that of E. nuda but is less attenuate below, is more deeply 
pitted, the annulus is much less curved, and the hypogynous bristles 
are invariably present . The latter are usually well-developed, but when 
short they are often nearly smooth. A complete gradation is to be seen 
within some of the collections cited above. Occasionally the external cells 
show a tendency to lengthen transversely, but not to such an extent as 
to alter the typical character of the nut. Blake 9361 consists of small, 
exceptionally slender plants resembling at first sight those of E. mida, 
among which they were growing. 

It differs from E. fistiilosa, mth which it has been freely confused, 
by the more slender differently shaped culms, the spreading, upwardly 
inrolled glumes, and the hexagonal external cells. 

4. E. difformis S. T. Blake sp. nov. aff. E. laxiflorae (Thw.) H. 
Pfeiff, sed eulmis tenuissimis haud rigidis, nucis minoris cellulis extimis 
oblongis differ! . 

Rhizoma tenuissimum repens ; culmi caespitosi, virides, haud sep- 
tati, saepe filiformes (steriles), sed fertiles usque ad 0-7 mm. diam., 
subteretes, levissime 4-goni, nunc patentes vel erecti usque ad 30 cm. 
longi, nunc laxi in aqua submersi partim natantes, usque ad 100 cm. 
longi; vaginae tenuissime membranaceae, aretae, superior apice obliqua 
vel lanceolata baud ampliata, seariosa vel mareescens. Spieula viridis, 
erecta, linearis vel linearo-lanceolata, acuta, 5-12 mm. longa, 1 *3-1*5 
mm. lata, pauciflora; glumae appressae, obovato-oblongae, obtusae, 4*5 
mm. longae, 2-2*2 mm. latae, ecarinatae, dorso virides, 1-nerves sed 
tenuiter pluristriatae, marginibus late hyalinae ; stylus trifidus ; stamina 
3, antherae lineares minute apieulatae, 1*5 mm. longae. Nux pallida, 
obovata, turgide sed inaequaliter biconvexa, bicostata, 1 *3-1*5 mm. longa, 
0-8-1-0 mm. lata, apice J-f angustior sub annulo toroso recto vel fere 
recto vix constricta, vertiealiter striata, cellulis extimis transveraim 
oblongis 15-20-seriatim vertiealiter vix recte dispositis ; styloTbasis 
triangularis applanata sessilis (i.e. nucis lata), nueis longa; setae 
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liypogynae 5-6 basibus vix vel baud eonnalae, firmae, pallidae vel brun- 
nescens, retrorsim. firmule dentatae, inaequalcs sed plurimae nueem cum 
stylobasi adaequantes vel superantes. Plate VII., figs. 11-15. 

Queensland. — ^Moreton District : Stradbroke Island, in Lake 
Karboorab, submerged to 2 ft., or on inarsby ground at the brink, alt. 
120 ft., Jan., 1938, BlaU 13203. (TYPE in B.) 

Readily distinguished by its habit, its exceedingly slender culms, the 
very tumid bicostate nut not constricted below the apex, and the trans- 
versely oblong prominent external cells in slightly irregular vertical 
rows. A large number of the culms are sterile, and these are even more 
slender than the fertile. There is a greater diversity in the terrestrial 
individuals than in the aquatic ones in this respect. 

5. E. Brassii 8, T, Blake Proe. Roy. Soe. Queensl. xlix. 154 (1938). 

Tufted, stoloniferous, the stolons ea. 1*5 nim. diam. Culms erect 
or subereet, 40-50 cm. high, rigid, subterete, scarcely trigonous under 
the spikelet, 3*5-4 mm. diam., dried specimens often flattened and up to 
5 mm. wide, striate and more or less rugulose but not at all septate. 
Upper leaf sheath membranous, purplish below, rather firm and oblique 
at the orifice, shortly mucronate or acuminate. Spikelet 3-5 cm. long, 
4-5 mm. wide, linear, acute, dense-fiiowered, spirally angular when dry; 
glumes ovate, obtuse, concave, rigid, many-striate, straw-coloured or 
greenish but with a narrow brown zone within the narrowly hyaline 
margins and the entire upper part brown-dotted, at least within, 4*8-5*2 
mm. long; style 2-fid; stamens 3, anthers linear, minutely apiculate, 
1.5-2*5 mm. long. Nut tawny to brown, shining, broadly obovate or 
suborbieular, 1-8-2-3 mm. long, 1-6-2-1 mm. broad, equally and turgidly 
biconvex, faintly ribbed on the margins, not at all or only slightly 
constricted immediately below the apex, the sides striate or reticulate, 
rather deeply pitted, the hexagonal external cells in about 20 vertical 
rows on each face; style-base pallid to brownish, spongy, flattened, 
triangular-ovate, nut in length and f-| nut in width, the annulus 
nearly straight ; hypogynous bristles 6-4, of which 4 are about as long 
as the nut with firm retrorse teeth and 2 very slender, very small, or 
absent. — Plate VII., figs, 16-19. 

North Australia.— Baines Creek, in swamps, March, 1856, Mueller 
(M.) ; Darwin, Holtze 412 (M.) ; Giles 62; without definite locality, 
Tenisoii.-Woods and Holtze in 1886 (M.) ; Tenison-Woods. 

Queensland. — Cook District : On Wrotham Park, ca. 50 miles north- 
west of Mungana, in swamps, April, 1938, Blake 13693 ; Forest Home 
Station, Gilbert River, in swamps, April, 1931, 1864 (Type). 

North Kennedy District: Rockingham Bay, Dallachj (M.). 

Mueller’s and D^illachy’s specimens were referred by Bentham 
and the latter by Bailey to E. variegata Kunth. These, as are the other 
North Australian specimens, are in young flower only. The original 
description was based on Brass 1864, and it is only since then that I 
have seen the plant growing. My specimens differ in minor points, and 
the above description has been slightly modified accordingly. In these 
specimens the nut is somewhat larger, rather darker in colour, the 
style-base is also darker, relatively smaller, and less regular in outline. 
The over-maturity of some of the material is responsible for most of 
these differences. 
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The species bears a superficial resemblance to E. spiralis due largely 
to the spirally angular appearance of the spikelet, but in the shape of the 
glumes and structure of the nut it is much closer to E. mida and E, 
pkilippinensis. From these it differs in the complete or almost complete 
absence of any constriction below the apex of the nut, the straight 
annulus, and in the details of the style-base and the bristles. Of the 
latter 4 are regularly present and weU developed; the remaining 2, 
when present, are very fine and small. The culms are very much stouter 
than those of either species, and differ also from the latter in their shape. 

6. E. nuda C. B. Clarke in Kew Bull. Add. Ser. viii. 21 (1908) ; 111. 
Gyp. t. XXXV. figs. 9-11 (1909) ; Domin in Biblioth. Bot. xx. Heft 85, 
446 (1915) ; Maiden & Betche Gens. N. S. Wales PL 28 (1916) ; Svenson 
in Bhodora xxxi. 162 (1929). H. atricha F. Muell. Fragm. viii. 252 
(1874) ; Benth. FI. Austr, vii. 295 (1878) excluding the citation of 
Brown’s plants; F. M. Bail. Syn. Queensl. FL 594 (1883) ; Gatal. PL 
Queensl. 52 (1890) ; Queensl. FL vi. 1756 (1902) chiefly, Compreh. 
Gatal. 594 (1913) chiefly, not of R Br. 

Stoloniferous, stolons very slender. Gulms tufted, erect or nearly 
so, up to 3 dm. long, terete or trigonous, longitudinally striate, not 
septate, not exceeding 2 mm. diam. ; sheaths very thin, purplish, striate, 
orifice of uppermost firm, very oblique. Spikelet greenish, linear- 
cylindric, acute, 15-30 mm. long, slightly wider than the culm; glumes 
rather remote, appressed, ovate-elliptic, rounded at apex, 3-3*5 mm. long, 
herbaceous and finely striate on the back with one prominent nerve but 
not keeled and sometimes finely glandular dotted inside, margins broadly 
hyaline usually with an intramarginal brown zone ; style 2-fid ; stamens 
2, anthers linear, acute, 0*7-0*9 mm. long. Nut broadly obovate-pyriform 
constricted into a distinct neck below the apex, biconvex, prominently 
ribbed on the margins, sides glistening brown, shallowly pitted, the 
external cells rounded-hexagonal in about 12-15 vertical rows, 1-2-1-3 
mm. long, 1-1*1 mm. wide ; style-base shortly ovate-triangular to nearly 
truncate, as long and about f as wide as nut, the prominent annulus 
strongly concave upwards ; bristles usually deciduous from the maturing 
nut, but apparently always present in the flower, and then usually 3-4, 
irregular, very slender, weakly barbellate, usually small. — ^Plate YII., 
figs. 20-22. 

Queensland. — Cook District*. Mareeba, in somewhat open swampy 
places in dwarf Melaleuca forest ea. 1,400 ft., March, 1938, Make 13431 ; 
Cairns, in Melaleuca swamp about sea-level, June, 1935, Blake 9360. 
Burke District: Carron Creek between Gilbert and Norman Bivers 
Gulliver 10 and 17 (M. Co-type). 

New South Wales. — ^Northern Tablelands : Timbarra, Stuart 
(M., S.). 

Allied to E. pMUppinensis, differing in the more rigid differently 
shaped culms, the relatively broader appressed glumes, the distinctly 
pyriform nut with shallower pitting, the strongly upcurved annulus, 
and the caducous bristles. The New* South Wales locality, if genuine 
and not due to a mixture of labels, presents a peculiar proWem in 
geographical and climatic distrib^htion. The material in Herb. Sydney 
consists of the basal parts of two culms and a packet of mature nut? 
bearing the words atricha N. Eng.” in Mueller’s writing. The 
label carries the note '‘One unripe spike on original.” 
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7. E. sphacelsita B. Br. Prodr. 224 (1810) ; Hook. f. FI. Tas. ii. 85 
(1860), PI. Nov. Zel. 300 (1864) ; P. MuelL First Census 125 (1882) 
and See. Census 211 (1889) partly; Boeek. in Flora Iviii, 108 (1875) ; 
Benth. PL Austr. vii. 292 (1878) partly; F. M. Bail. Syn. Queensl. PL 
593 (1883) partly, Catal. Plants Queensl. 52 (1890) partly, Queensl. 
PL vi. 1754 (1902) partly. Weeds & Pois. PI. Queensl. 214 (1906) 
partly, Compi'eli. Catal. 591 (1913) partly; J. H. Maiden Useful PL 
Austr. 35 (1889) partly; Maiden & Betehe Census N. S. Wales PL 28 
(1916) ; Tate Handb. PL Bxtratr. S. Austr. 183, 264 (1890) ; Moore 
Handb. PL N. S. Wales 450 (1893) ; Turner in Proc. Linn. Soe. N. S. 
Wales xxviii. 306 (1903), xxx, 84 (1904) ; Clxeesem. Man. N. Zeal. PL 
767 (1906) ; Doniin Biblioth. Bot. xx. Ileft 85, 445 (1915) ; Ewart & 
Davies PL North. Territ. 57 (1917) ; Cleland & Black, Trans. Roy. Soc. 
S. Austr. li. 29 (1927) ; Ewart PL Viet. 223 (1930) ; Black PL S. Austr. 
91 (1922) ; Svenson in Rhodora xxxi. 160 (1929). Scirpus sphacelatiis 
(E. Br.) Poir. Encycl. Suppl. 102 (1817). 

Rhizome stout, woody, 5-6 mm. diam. ; culms in a close linear series, 
erect, up to 2 m. high, terete, 4-12 mm. diam., transversely septate and 
with a tumid ring close under the spikelet; sheaths very thin, oblique 
at the orifice. Spikelet eylindric acute, 3-5 cm. long, 8-9 mm. wide; 
glumes numerous, densely packed, elliptic or oblong-ovate, obtuse, mostly 
8-8-5 mm. long (rarely up to 9 mm.), firm, streaked, dotted, or stained 
with brown, finely striate with a fairly prominent midrib, margins 
narrowly hyaline with an internal brown zone ; style 3-fid, fimbriate in 
the upper part below the trifurcation; stamens 3, anthers linear apicu- 
late, 3*5-4 mm. long including the acute 0*1-0-15 mm. long appendage. 
Nut light yellowish to tawny or pale brown, broadly obovate to orbicular, 
very turgidly biconvex with a definite furrow on the anticous face, 
margins somewhat costulate, 2-2-2*5 mm. long, 1-8-2-2 mm. wide, sides 
finely reticulate, the external cells irregularly hexagonal, often elongated 
vertically, without any definite vertical or horizontal arrangement; 
style-base flat, the base thickened, about f as wide as nut and sometimes 
slightly wider than its apex, triangular, more or less acuminate, from 
^ to as long as nut, the long style usually persistent ; bristles 8-10, not 
quite regular, at least as long as the top of style-base, sparsely toothed, 
strongly united at the base above the prominent receptacle. — Plate VIII., 
figs. 1-5. 

North Australia. — Daly River Settlement, Mair 70. 

Queensland. — Port Curtis District : Rockhampton, DietHcli 561 
(M.) : common in every lagoon, Nov., 1867, O^SJmnesy 52 ser. 7 (M.). 
Wide Bay District: Bundaberg, Keys 350. Moreton District: Wilson’s 
Lagoon, March, 1844, Leichhardt (M.) ; Nudgee Waterhole, near Bris- 
bane, on mud or in water, March, 1933, Blake 4618 ; Pimpama, in creek, 
Jan., 1933, Crilh. Darling Downs District: Chinchilla, in water a foot 
deep in lagoon periodically flooded, April, 1934, Beasley 237 ; Wyberba, 
near Wallangarra, on creek bank in mud, 2,500-3,000 ft., Jan., 1933, 
Blake 4618. 

New South Wales. — ^Northern Tablelands: Timbarra, Stuart (M.). 
North Coast: Clarence River District, in 1875, Wilcox (M.) ; Gloucester 
Buckets, Sept., 1897, Maiden (S.). ’^Central Tablelands: Blackheath, 
Jan., 1905, Maiden (S.) ; Mittagong, Travers (M.) ; Mossvale, Dec., 1920, 
comm. Town Clerk (S.) ; Jenolan Caves, April, 1900, Blakely (S.). 
Central Coast: The Clyde, Nov., 1884, Bdiierlen 80 (S.M.) ; Kangaroo 
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River, National Park, Sept., 1893, Betche (S.) ; Camden, Athvison (M.), 
JepkcoU in 1883, (M.). South Coast: Near Milton, Bduerlen in 1883 
(S.M.). 

Tictoria. — ^Wimmera: Wimmera River, Shire of Dimboola, Nov., 
1893, Reader (M.). Western District: River Wannon, Dee., 1873, 
Sullivam. 28 (M.) ; Hawkesdale, Dec., 1901, Williamson (B., S., M.) ; 
Mount Emu Creek, Whan (M.) ; Australia felix, Mneller (M.). Central 
District: Ballarat, Spence in 1882 (M,). North-east Distxlct: Beriamhra 
Creek, morass on alluvium overlying porphyry, FI. Australian Alps 97a, 
(M.). 

South Australia. — Flinders Range: Wilpena (T.) ; Wilpena Creek, 
Nov., 1928, Gleland (CL). Southern Districts: Barossa, in water, Jan., 
1849, Mueller (M.) ; Reedbeds, Nov., 1879, (T.) ; Upper Willow Creek, 
Waitpinga, Jan., 1933, Gleland (Cl.) j Myponga, Jan., 1909, Griffith 
(Bl.) ; Kangaroo Island — Cygnet River, (T), Feb., 1926, Gleland (CL), 
Rocky River and between Yivonne Bay and Rocky River, Nov., 1924, 
Gleland (CL). 

Tasmania. — South Esk River, Stuart 556 (M.) ; Oakden in 1887 
(M.) ; Swanport, Story (M.) ; Ehzabeth River, Dee., 1892, (S., no 
collector’s name) ,* (locality illegible) Archer 56 (S.) ; without definite 
locality, Rodway (S.). 

New Zealand. — North Island, Auckland Province : Tauroa, in 
swamp, Jan., 1913, Garse. 

Apparently restricted to Australia and New Zealand, and readily 
distinguished by its stout horizontal rhizome and its large size. The 
strongly fimbriate margins of the upper part of the style, reminiscent 
of so many species of Fimhnstylis, is also noteworthy. So far as my 
observations go, it never produces tubers, and all the Australian refer- 
ences to tuber-producing plants belong to the next species. Svenson 
refers to E. spkacelata E. esculenta Vieillard from New Caledonia, but 
as it bears tubers it is probably E. didcis also. 

8. E. dulcis (Biirni. /.) Trm. ex Henschel, Vita Rumph. 186 (1883) ; 
Svenson in Rhodora xxxi. 158 (1929). Andropogon dulce Burm. f. PL 
Ind. 219 (1768). Hippiiris mdica Lour. PL Cochinch. 16 (1790). 
Scirpus plantaginoides Rottb. Dese. et Ic. 45, t. xv. fig, 2 (1773). E. 
plantaginoidea (Rottb.) W. P. Wight, Contrib. U.S. Nat. Herb. ix. 267 
(1905) not E. plantaginoides (Rottb.) Domin. S. plantagineus Retz. 
Obs. 14 (1789). E. plantaginea (Retz.) R. & S. Syst. ii. 150 (1817); 
C. B. Clarke 111. Cyp. t. xxxiii. figs. 1-5 (1908). S. tiiberosus Roxb. 
PL Ind. i. 213 and S. tiimidus Roxb. loc. eit. 215 (1820). E, tuherosa 
(Roxb.) R. & S. Mant. ii. 86 (1824) ; Domin Biblioth. Bot. xx. Heft 85, 
445 (1915). E. tumida (Roxb.) R. & S. loc. cit. E. esculenta Vieillard, 
Ann. Sci. Nat. ser. 4 xvi. 37 (1862). E. spkacelata P. MuelL Pragm. 
viii. 238 (1874) partly, xii. 25 (1882) ; Benth. PL Austr. vii. 292 (1878) 
partly; P. M. Bail. Syn. Queensl. PL 593 (1883) partly, Catal. PL 
Queensl. 52 (1890) partly, Queensl. PL vi. 1754 (1902) partly, Weeds 
and Pois. PL Queensl. 214 (1906) partly, Compreh. Catal. 591 (1913) 
partly, not of R. Br. 

Stolons rather slender, sometimes bearing zonate tubers about 7 mm. 
diam. or more. Culms tufted, erect, up to ea. 1 m. high, cyhndrical in 
the living state, usually quite flat when dry and in that state mostly 
3-8 mm. wide, transversely septate, finally longitudinally striate; leaf- 
sheaths very thin, oblique at orifice. Spikelet cylindrical, rather obtuse, 
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25-50 mm. long, usually somewhat wider than the culm, or occasionally 
narrower if the latter be very wide, pallid; glumes numerous, rather 
dense, oblong to oblong-obovate, finely closely striate on the broad back 
with a more distinct midvein, sometimes spotted with brown, with a 
narrow hyaline margin and a faint brown zone within it in the upper 
part, mostly 6-6-5 mm. long and about ^ as wide; style 3-fid, glabrous 
and smooth or nearly so in the upper part; stamens 3, anthers linear, 
2-5-3 mm. long, the 0-2 mm. long apex acute. Nut tawny to greyish 
brown, shining, obovate-orbieular, truncate at the apex, biconvex, the 
margins not costate, 1-5-2 mm, long, 1-2-1-8 mm. wide, the sides smooth 
or minutely reticulate, the anticous usually with a shallow longitudinal 
furrow, the external cells very small, vertically irregularly hexagonal 
or oblong-hexagonal though nearly quadrate at the base, in no regular 
series; style-base sessile, flat, triangular, about | as wide and I as long 
as nut, the remainder of style often persistent; bristles 6-8, about twice 
as long as nut, rather stout, retrorsely barbellate, flattened towards the 
base and there strongly united, the external series a little lower down 
than the others, the receptacle stout and prominent. — Plate VIIL, figs. 
6-9. 

North Australia. — Darwin, in swamps, Faelsche in 1882 (M.). 

Queensland. — Cook District: Cape York Peninsula, Thomson 20; 
Embley, May, 1901, Rath 397 ; Cairns, in swamp about sea-level, July, 
1935, Blake 9663. Burke District: Burketown, edge of lagoons, June, 
1935, Blake 9232. North Kennedy District: Cromarty, near Townsville, 
dominant in wettest places in open swamps, alt. 7 ft., March, 1935, Blake 
8296. Port Curtis District : 80 miles north of Rockhampton, April, 1917, 
Bemey; Rockhampton, lagoon, Tliozet 6, 457, 811 (M.). Wide Bay 
District : Near Bundaberg in brackish swamp, April, 1936, Blake 11315. 
Moreton District: Petrie, near Brisbane, in small quiet stream, May, 
1933, Blake 4781. Without precise locality: North Queensland, Roth 
213, Falloch. 

Extends through Malaya and south-eastern Asia to Madagascar, to 
Fiji, and is apparently in New Caledonia. 

Very variable in stature and wddth of culms; occasionally specimens 
are to be found with culms up to 10 mm. diam., while several of the 
plants from Petrie bear barren culms not exceeding 1 mm. in width. 
The external cells of the nut also vary somewhat in shape and arrange- 
ment. Most Australian authors have confused the species with E. 
sphacelata, to which it is certainly very closely allied, but it never pro- 
duces the characteristic stout horizontal rhizome of that species, the 
culms are usually more slender, the glumes and nuts are smaller, while 
the upper part of the style is never so prominently fimbriate and is 
nearly always quite smooth or entire at the margins. The tubers are 
not always present, though it seems probable that all plants wnuld 
produce them under suitable conditions. As noted above these tubers are 
edible, and Roxburgh describes their cultivation by the Chinese. In 
Queensland it is stated that pigs thrive on them. The species is also 
an important member of the unusual but rich swampy pastures in the 
neighbourhood of Rockhampton. 

9. E. equisetina Presl, Rel. Haenk i. 195 (1828) ; Svenson in 
Rhodora xxxi. 161 (1929) *, E. plmiaginea P. Muell. Pragm. viii. 238 
(1874) not of R. & S. ; E. sphacelkita Benth. PL Austr. vii. 292 (1878) 
and P. M. Bail. Queensl. PL vi. 1754 (1902) as to Bailey's specimens 
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only; not to E. Br. E. plantaginoides (Rottb.) Domin Bibliotli. Bot. xx. 
Heft 85, 445 (1915), not /Scirpi/s plantaginoides Eottb. {E. plantaginoidea 
W. F. Wight), 

Stolons slender, sometimes hardening into rhizomes. Culms tufted, 
erect, rather rigid and somewhat shining, terete, usually not much 
compressed when dry, transversely septate and longitudinally striate, 
aip to 10 dm. high, 1-3 mm. diam. ; sheaths brownish or purplish, the 
uppermost firm and oblique at the orifice, rather lax. Spikelet cylin- 
drical, rather acute, 2-4 cm. long, slightly wider than culm, pallid; 
glumes rather dense, appressed but somewhat incurved from the mid- 
vein when dry, broadly elliptic or somewhat obovate, very obtuse, 4*2-5 
mm. long and about f as wide, very rigid, pallid, very finely striate 
with a green mid-vein, margin very narrowly hyaline with a very narrow 
internal brown zone; style 3-fid, glabrous; stamens 3, anthers linear 
with a 0*3~0*4 mm. long setaceous appendage, and including it ca. 2*5 
mm. long. Nut golden brown to light chestnut, rather turgidly biconvex 
■ with rather prominent acutely costate margins, 1-8-2-1 mm. long, 1*3-1*4 
mm. wide, rounded or subtruneate at the apex, the annulus not promi- 
nent, the sides vertically finely and closely striate and pitted between 
the striations from the small hexagonal to squarish external cells 
arranged in numerous vertical series, the anticous side sometimes fur- 
rowed; style-base triangular, flattened, brown, closely sessile, about 
as long and as wide as nut, remainder of style usually persistent ; 
hypogynous bristles 6-7, quite free at the base, rather slender, closely but 
shortly retrorsely barbellate, from about as long to twice as long as 
the nut, receptacle not prominent. — ^Plate VIII., figs. 10-13. 

Queensland. — Cook District : Cairns, in water in wet forest country 
about sea-level, June, 1935, Blake 9372 ; Yarrabah, near Cairns, in swamp 
forest about sea-level, June, 1935, Blake 9647 ; Lake Barrine, near 
Yungaburra, ca. 2,500 ft., June, 1935, Blake 9581. Moreton District: 
■Coolum, in swampy creek, April, 1938, Blake 13762; Palmwoods, in 
Bhynehospora swamp in cleared Eucalyptus forest country, soil a red- 
dish brown loam, ca. 150 ft.. May, 1930, Euhhard 2815; Brisbane Eiver, 
Bailey 15, 50 (M.) ; New Farm road (Brisbane), in swamp, Feb., 1875, 
Bailey; Ekibin Creek (Brisbane), Feb., 1913, White; edge of Rocklea 
Creek (Brisbane), on mud or in water, forming fairly large stands, 
May, 1932, Blake and Greenhorn in Herh, Blake 1303; Indooroopilly, 
Brisbane, in waterhole, March 1932, Blake and Everist in Rerh, Blake 
1167 ; Kalinga Park, Brisbane, in swamp, March, 1932, Blake 1101, and 
at edge of waterhole, Dec., 1932, Blake 1440; between Nudgee and 
Virginia (Brisbane), on muddy creek bank or more frequently in water, 
Nov., 1932, Blake 1419; Gold Creek Reservoir, near Brisbane, in wet 
boggy places, 300 ft., April, 1937, Blake 12930. 

New South "Wales. — ^North Coast: Byron Bay, April, 1896, Betohe 
(S.) ; 'Wyong River, in brackish water, Dec., 1893, Betohe (S.) ; Wyong, 
April, 1899, Hamilton (S.). 

The species also occurs in New Caledonia, Malaya, Ceylon, and 
Madagascar. 

Bailey’s specimens were referred by Bentham and later by Bailey 
to E. sphacelata, and by Mueller and Domin to E, pkmtaginea (E. 
plantaginoides) . The specimens in Herb. Sydney have been referred by 
-Kukenthal to E. sphacelata. 
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Though closely allied to both E. sphacelata and E. dulcis, E eauisp 
IS readily enough distinguished from both by the harder often 
shinmg culms usually less flattened in herbarium specimens, the broader 
shorter, more or less shinmg glumes somewhat incurved when drv the’ 
long-apiculate anthers, the golden brown to light chestnut nut with 
acutely costulate margins and the sides flnely vertically striSe Tnd 
senate-pitted from the more evenly arranged, more regular external 
cells, and by the weaker usually much shorter bristles which are qiflte 
free from one another at the base. The only deflnite rhizomes I have 
Mn are m my 9647; Oiese are about 3 mm. diam., descending or enured 

Senes Aoiopiams.— Nuts obscurely trigonous or terete eionooted 
iSt^WM^^'^ped^^ trabeculate; ’style 3-fid I 

(1878?-TatrHlndh'w''-/^"^- ^enth. FI. Austr. vii. 297 

£t i Heft^rSv ?• ’• Biblioth. 

9 Q o ■’ (1915) ; Maiden & Betche Census PI. N S Wales 

29 (1916). Setrpus ptmllus (E. Br.) Poir. Bneycl. Suppl v 103 a817) 

Sii'To ^ 204 (1825) F. SS-' 

wn. 240 (1874) ; First Census 125 (1882), See Census 211 nsssi . 

flT™ V”"' “»»" » KTs wileS 

(1893) ; Cheeseman Man. FI. N. Zeal. 768 (1906) • Black FI c} A,-,r+v 
92 (1922) ; Ewart PI. Tiet. 223 (1930)“)™ K. ®S S; «« 

v^T elonff^a Benth. FI. Austr. vii. 297 (1878). E. striahila C B 
Clarke ex Domin loe. cit. not of Desv. 

Rhizome slender or capillary, more or less hardened ■ culms tufted 
more or less erect or somewhat arcuate, up to 25 cm but usuallv 2-15 

"barshSsZ wide, somelrSkened 

b2rthe SHoue or^r"^ inflated 

lonri fcl 7 lanceolate, acute, 2-7 mm. 

&ii™ies ovato to obovate, obtuse or subobtuse 

ST W deep bro!^, 1 7 I 2 
S' itfv S stamens 3, anthers linear obtuse, minutelf apicu- 

nakowly ^ovoid, mS" W 'o4n°5r2 

theTJhe’eS2n?i^e if^? trablJulate'^lSween 

depri otM^^odSf narrow-linear; style base very small,. 

SSr T/w-ri ^ at base to sometimes as much as i its 
Dreaath, ^ as wide as nut, and mostly 4-4 as lonu • bri«tlf><= -fow yrmv^rr 
slender, smaU or absent.-Piate VIII., figs7l£l9 ’ ^ ^ 

Queensdand.— Warrego District: Charleville on wet mu6 In Fnca 

& “36, SMc likl ^Xa SieSS: 

September, forming smaU mats, 

(M.). Western Plams; Euabalong, May, 1906’ 
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Boorman (S.)? Lachlan Eiver, Sept., 1878, Mueller (M.) ; Edwards 
Elver, October, 1875, Mueller (M.). Central .Coast : Hawkesbury Agri- 
cultural College, Nov., 1906, coll. ? (S.). Southern Tablelands: Near 
Tharwa, Federal Capital Territory, in open swampy ground ca. 2,000 ft., 
Feb., 1935, Blake 7358. 

Victoria. — ^Wimmera: Near Dimboola, in swamps, Dec., 1893, 
Reader 9 (M.) ; Lowan, in swamps, Dee., 1892, Reader (M., B.) ; and 
without definite locality, Reader in 1895, (M.). ‘Western District: 
Hawkesdale, Feb., 1904, Williamson (M.) ; Mount Emu Creek, Nov., 
1853, Mueller (M.). Central District: Bacchus Marsh, around ponds, 
Jan., 1853, Mueller (M.). 

South Australia. — ^]\lurray Eiver, Jan., 1884, (T.) ; Griffith (BL). 

Tasmania. — Perth, South Esk Eiver, Stuart 234 (M.) ; and without 
definite locality, Mueller (M.). 

New Zealand. — ^North Island; Auckland Province: Lake Taupo, 
water ^s edge, April, 1924, Allison. Wellington Province; Himatangi, 
near Foxton, damp hollow in sand-dunes, March, 1930, Zotov, South 
Island; Canterbury Province: Lake Tekapo, water’s edge, Jan., 1936, 
Allan. 

Apparently confined to extra-tropical eastern Australia and New 
Zealand. 

The species is very variable in stature, and different collections are 
often very unlike* one another in general aspect. Perrott’s specimens 
(E. acicularis var. elongata Benth., and identified with the South 
American E. striahda Desv. i.e. E. honariensis Nees, by Clarke), the 
Eichmond specimens, and Blake 7358, 7756, and 10892, possess tall soft 
•culms, but seem rather to be ecological states than distinct varieties. 
The species was first identified by Svenson (Ehodora xxxi. 186) with 
E. acicularis from the Northern Hemisphere, but he has latterly come 
to the conclusion that it is quite distinct and is more closely related to 
the South American species. The combined result of our observations 
on the two species is that E. pusilla produces stouter rhizomes than does 

E. acicularis^ the culms are more or less distinctly thickened at the base, 
often more rigid (though in this approaching E. acicularis var. oociden- 
talis Svenson of the Western United States) , the glumes are more obtuse, 
the nut is somewhat broader, and much more prominently ribbed. 
Svenson considers the Australasian plant to be closest to E. costulata 
Nees & Meyen from the South American Andes (Chile and Bolivia). 
I have seen no specimens of this species, but from Svenson ’s description 
,and figure, the Australasian plant differs in that the anthers are much 
larger and less prominently apiculate, the nut not at all greenish and 
perhaps less distinctly trigonous, in the depressed style-base, and in the 
glumes being of a rather different shape. The whole group is, however, 
a very difficult one. 

11. E. atricha R. Br. Prodr. 295 (1810) ; F. Muell. Fragm. ix. 100 
(1875) ; First Census 125 (1882) and Sec. Census 211 (1889) partly; 
Benth. FI. Austr. vii. 295 (1878) excl. deser. and as to the citation of 
Brown’s specimens only; Moore Handb. FI. N. S. Wales 450 (1893) ; 

F. M. Bail. Queensl FL vi. 1756 (1902) as to the citation of the Wallan- 
garra specimens only; Domin Biblioth. Bot. xx. Heft 85, 447 (1915) ; 
Maiden & Betche Census N. S. Wales PI. 29 (1916). 

Stolonif erous ; stolons 0*7 mm. diam. bearing ovoid tunicated tubers 
ubout 4 mm. long and 2*5 mm. diam. Culms tufted, oblique to erect or 
recurved, angular-sulcate, 3-40 cm. long, 0-5-0-7 mm. wide? leaf-sheaths 
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membranous, oblique and somewhat scarious at apex. Spikelet lanceo- 
late to linear, acute, chestnut brown, often proliferous, 10-20 mm. long, 
2-3 mm. wide; glumes oblong or ovate-oblong, obtuse, membranous, 
narrowly keeled, sides stained reddish-brown and streaked with numerous 
linear red-brown glands, 3-5-5 mm. long; style 3-fid, very slender; 
stamens 3, anthers linear, very shortly apiculate, 1-7-2-1 mm. long. Nut 
white to pallid straw-coloured, shining, narrowly obovate or oblong- 
obovate, 1-3-1-5 mm. long, 0-65-0-7 mm. wide, constricted immediately 
below apex to a short neck about f as wide, trigonous, sides convex, 
prominently vertically ribbed and transversely trabeculate, the external 
cells transversely linear-oblong in 4r-5 vertical rows on each face ; style- 
base with a rather prominent annulus, pyramidal-deltoid or somewhat 
depressed, the base as wide as nut and as long as wide ; bristles 
constantly absent, — ^Plate VIII., figs. 20-24. 

Queensland. — Darling Downs District: Stanthorpe, Feb., 1913, 
Sanhey; March, 1935, Hale; Bald Mountain, near Wallangarra, near 
water, Jan., 1933, Blake 4536. Moreton District: Brisbane Eiver, Bailey 
55 (M.) ; Kedron Brook, Nov., 1875, Bailey; Northgate, Brisbane, in 
marshy ground, March, 1933, Blake 4714. 

New South Wales. — ^Western Plains: Narrabri, October, 1914, 
Boorman (S.). Northern Tablelands: Wallangarra, fresh-water 
plant growing . . . intermingled with other plants of a swampy 

proclivity,” Jan., 1918, Boorman (S.). Southern Tablelands: Near 
Tharwa, Federal Capital Territory, in open swampy ground ea. 2,000 
ft., Feb., 1935, Blake 7537. 

The type is B. Brown 5929 from Port Jackson (Herb. British 
Museum) , of which Dr. Svenson has sent me a sketch and notes. Like 
most of the above-cited specimens it is immature. Indeed, Boorman's 
specimens from Wallangarra are the only ones in full fruit, though a 
very few nuts are present on Blake 7537. The affinities of the species 
are doubtful and may not truly lie with the AcAculares, although the 
nature and structure of the nut is very similar to that of typical members 
of that series, except for the very prominent neck and annulus. These 
recall certain members of the Mutatae. The lowermost glume is usually 
barren, or at most bears a vegetative shoot in its axil. Sometimes the 
entire spikelet is replaced by a vegetative shoot. These shoots along with 
the characteristic tubers appear to be the normal means of reproduction, 
and mature nuts are seldom formed. 

Series Tenuissemae. Usually dwarf plants with tufted capillary 
culms and often with distichous spikelets. Nuts small (0-4~l mm.), more 
or less distinctly 3-angled and in some species present at the culm-bases. 
Style 3-fid. The Australian species (Nos. 12-13) belong to the sub-series 
Leiocarpeae with the nuts smooth or very finely reticulate. 

12. E. nigrescens (Nees) Stevd. Syn. Gyp. 77 (1855). Scirpidimi 
nigrescens Nees in Mart. FI. Bras. iP. 97 (1842). 

Annual ; culms tufted, oblique to erect, angular-suleate, up to 10 cm. 
high and up to 0-7 mm. wide (mostly 0-3-0-5) ; sheaths thinly herbaceous, 
appressed but slightly dilated at the oblique hyaline orifice, often marees- 
cent. Spikelet ovoid or oblong-ovoid, obtuse or subobtuse, 2-2-5 mm. 
long, 1-5-1-7 mm. wide, many-flowered? glumes closely spirally imbricate, 
somewh# spreading in fruit, oblong-elliptic, obtuse or retuse, strongly 
keeled, keel rather stout, green, curved in profile, disappearing below 



A MONOGRAPH OP THE GENUS ELEOCHARIS IN AUSTRALIA. 109 

apex, the sides hyaline or stained with brown, 0*9-l*l nim. long ; style 
3-fid; stamen 1, anther linear obtuse, 0*4r-0-5 mm. long. Nut tawny to 
pale brown, shining, obovoid, truncate at the slightly narrowed apex, 
triquetrous, prominently but narrowly 3-ribbed, 045-0*55 mm. long 
and 0*3 mm, wide, the sides convex, very finely reticulate or striate, the 
external cells vertically oblong; style base very short, depressed, f-| as 
wide as nut and sometimes slightly wider than its apex, but onl}- 0-04- 
0*06 mm. high ; bristles 0. — Plate IX., figs. 1-4. 

North Australia. — ^Without definite locality, Mueller (M.). 

Queensland. — Cook District : Near Mareeba, in wet places in Euca- 
lyptus forest on sandy soil, ca. 1,400 ft., March, 1938, Blake 13398. 

South Australia. — Southern Districts: Cataracts on Mount Dofty, 
Dec., 1850, Mueller (M.). 

Chiefly found in Tropical Africa and Tropical America. 

Dr. Svenson has identified this species for me and has sent me 
specimens from Cuba (coll. Ekrmu) and from Madagascar {de la Baihie 
17947) for comparison. There is no difference between the Australian 
plants and those from these widely separated localities. The North 
Australian specimens were found mixed with Fimhristylis spJiaerocepJiala 
Benth. under the latter genus, while the South Australian specimens 
had been placed by Mueller under Scirpus {Isolepis). The only other 
Australian species of Eleocharis which approaches it in appearance and 
its minute nut is E. atropurpurea, which, however, is readily dis- 
tinguished by the colour of the glumes and of the lenticular nut, the 
2-fid style, &c. 

13. E. caespitosissima Baker Journ. Linn. Soc. xxi. 450 (1855). 
Seirpus isdellensis W. V. Fitzgerald Proc. Roy. Soc. W. Austr. iii. 123 
(1918). 

Culms tufted, flaccid, filiform, mostly 3-5 but up to 10 cm. long, 
angular-striate, not exceeding 0*2 mm. wide ; sheaths membranous, pur- 
plish at base, oblique and not dilated at orifice. Spikelet ovate, subacute 
to obtuse, 1-5-2-5 mm. long, at length 1-3-1-5 mm. wide, 2-3-flrd. ; 
glumes 4-5, lax, distichous or nearly so, 1*6-1*9 mm. long, ovate, apex 
rounded or slightly emarginate, membranous, keeled, sides stained deep 
brown particularly in the upper part; style 3-fid; stamens 2-3, anthers 
linear obtuse, minutely apiculate, l-^l-9 mm. long. Nut pale straw- 
coloured to brownish, narrowly obovoid-elliptic, apex rounded, 0*9 mm. 
long, 0*5 mm. wide, trigonous and 3-ribbed with convex faintly striate 
sides, the external cells minute, quadrate or shortly vertically oblong, in 
regular vertical series; style-base pyramidal, brown, ca. 0*25 mm. high 
and 0-3 mm. wide with a slightly prominent annulus ; bristles 6, flat but 
thin, retrorsely hispid, 3 about reaching the top of the style-base, the 
others somewhat shorter. — ^Plate IX., figs. 5-7. 

Western Australia. — ^Kimberley Division: Isdell River, near Mount 
Barnett Homestead, June, 1905, W. Y, Fitzgerald 1043 (S., ex P). 

And in Madagascar. 

Dr. Svenson suggested the affinity of the Australian plant with this 
Madagascar species, and judging from the specimen of de la Baihie 
17953 given me by him I can see nothing to separate the plants specifi- 
cally. The nuts are paler in colour in the Australian plants, but they 
may not be quite mature, and some of the nuts in the Madagascar plants 
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exactly match them. According to Chermezon [Bull. 8oc. Boi. France 
Ixxv. 286 (1928)), E. cmspitosissima develops stolons and possesses 3 
stamens. There are no stolons present in any of the plants I have seen, 
aiid I am unable to determine the number of stamens in the 
Madagascar plants. In Fitzgerald specimens (of which I have 
examined 9 tufts) there appear to be never more than 2, and at times 
perhaps 1 only. Fitzgerald describes his Seirpm isdellenm as possessing 
a creeping rhizome, paired spikelets, and brown nuts, none of which 
characters is shown by his type specimens. 

The discovery of this species in North-Western Australia forms 
another link between the flora of that region and of Eastern Africa, a 
connection previously indicated by the mutual sharing of that peculiar 
genus Adansonia. 

Series;, SuLCATAE (sp. 14). Coarser plants than the T&nuissimae with 
3-fid styles and whitish or pale coloured trigonous nuts. South American 
species, one of them apparently introduced into New South Wales. 

14. E. pachycarpa Desv, in C. Gay, PI. Chile vi. 174 (1853). 

A tufted perennial with a rather stout descending rhizome ; culms 
rigid, slender, tetraquetrous, mostly up to 20 cm. high, about 0-3-04 
mm. wide ; upper leaf-sheath herbaceous-membranous, closely appressed, 
oblique and slightly dilated at orifice, sometimes minutely mucronate, 
extreme margin somewhat scarious, dotted with brown. Spikelet lanceo- 
late to ellipsoid or ovoid, acute to subobtuse, 4-7 mm. long, 2-3 mm. 
wide, dark brown; glumes (lowermost more rigid, bracteiform, excepted) 
rather lax, ovate, obtuse, thinly membranous, keeled, the keel strongly 
curved in profile, the sides stained and streaked with red-brown, the 
’margins hyaline-scarious, 3-2-6 mm. long; style 3-fid; stamens 3. Nut 
broadly obovate, slightly attenuate towards base, scarcely at all narrowed 
towards the apex, trigonous, the angles rounded and not at all ribbed, 
sides convex, tawny, minutely reticulate, the external cells minute, 
shortly vertically oblong and not at all prominent, 1-1 mm. long, 0-95 
mm. wide, the annulus prominent but narrow, slightly undulate ; style- 
base broadly pyramidal, closely sessile and slightly decurrent over the 
■shoulders of the nut, discoloured and somewhat spongy, 0-6-0-7 mm. 
high ; bristles 4, filiform, becoming pale brown, very unequal, the longest 
reaching to the top of the nut, slightly scabrous in the upper part only, 
or the smallest quite smooth. — ^Plate IX., figs. 8-11. 

New South Wales. — Central Coast: Port Jackson District, Nov., 
1900, Camfield; Centennial Park, Sydney, October, 1900, Nov., 1900, 
Cheel (S.), and in Dec., 1908, Hamilton (B., S.) ; and without definite 
locality, Nov., 1908, Hamilton (S.). 

Apparently introduced from South America, where it occurs in 
Chile. 

Among Hamilton's specimens from Centennial Park some have 
cuhns up to 30 cm. long with proliferous spikelets. Camfield's collection 
is not represented in Herb. Sydney, though accompanied by the label 
of that institution. Dr. Svenson tells me it is represented also in the 
Herbarium of the New York Botanic Garden and in the Gray Herbarium 
of the Harvard University, and in sending me a drawing of the latter 
specimen he suggested its identity with the Chilean species. It differs 
from E. gmmlm in the more rigid habit, in the glumes strongly curved 
in p^file, in the shape of the nut, in the style-base extending over the 
of the latter, in the more prominently ridged annulus, and in 
the few^r, w^s^er, not flattened bristles. 
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Series Multicaules (spp. 15-17). Old-world species witli usually 
coarse culms, 3-fid styles, and trigonous, brown or oli-vaceoiis nuts. 

15. E. tetraquetra Nees in Wiglit Contrib. 113 (1834) ; F. MuelL 
Fragm. viii. 239 (1874), First Census 125 (1882), Sec. Census 211 
(1889); Bentb. FI. Austr. vii. 294 (1878); F. M. Bail. Syii. Queensl. 
FI. 594 (1883), Catal. PI. Queensl. 52 (1890), Queensl. FI yI. 1755 
(1902), Oompreli. Catal. 594 (1913) ; Simmonds in Proc. Eoy. Soe. 
Queensl. vi. 225 (1889); Moore Handb. Pi. N. S. Wales 450 (1893); 
Domin Bibiioth. Bot. sx. Heft 85, 448 (1915) ; Maiden & Betche Census 
N. S. Wales PI. 29 (1916). Scirpus ietraqueter (Nees) Thwaites Enum. 
Pi. Zeyl. 454 (1864). 

EhiEome short, descending; stolons long and slender, covered with 
long narrow scales. Culms tufted, erect, 3 dm. to above 10 dm. long, 
0*9-l*5 nun. wide, prominently and regularly tetraquetrous, angles 
ribbed, sides finely striate or with a rather prominent rib ; sheaths mem- 
branous or herbaceous, purplish below, the orifice of the uppermost 
slightly thickened and brownish, truncate or somewhat oblique with a 
short erect obtuse mucro. Spikelet ellipsoid to lanceolate, acute, brown, 
10-20 mm. long, 3*5-5 mm. wide, many-flowered ; glumes ovate, acute to 
obtuse, 3*7-4-2 mm. long, faintly keeled on the more or less greenish 
back, sides membranous, stained with brown particularly in the upper 
part, margins rather narrowly hyaline, sometimes brown-zonate ; style 
3-fid ; stamens 3, anthers oblong-linear, acute or very minutely apieulate, 
0- 7-0*8 mm. long. Nut yellowish to brown, shining, obovate, trigonous 
compressed, the lateral angles not or only faintly costate, the dorsal one 
not prominent, l-5-l*6 mm. long, 1-1-1 mm. wide, not constricted below 
the 0*6-0*7 mm. wide apex, sides most finely and lightly reticulate, the 
externM cells vertically ohlong; style-base triangular-ovate, somewhat 
pyramidal below, compressed above, greenish to brown, coarsely cellular, 

as long as nut and slightly wider than its apex; bristles 6-8, brown, 
flat, longer than nut and some at least overtopping the style-base, very 
closely retrorsely barbed with hyaline teeth much longer than the width 
of the bristle. — Plate IX., figs. 12-15. 

Queensland. — ^Moreton District: Goolum, in swampy creek, April, 
1938, Blake 13761; Simnybank, March, 1889, Bailey, 

New South Wales. — ^North Coast: Eichmond Eiver, Hodqkinson 
(M.). 

There is also a sheet in Herb. S. without locality or collector’s 
name. 

The species extends through Malaya to Eastern Asia and India. I 
have seen specimens from the Philippines and from Japan. It is readily 
recognised by the regular prominently 4-angular culm (sometimes 
3-angiilar according to C. B. Clarke), the very large style-base, and the 
sub-plumose bristles. Its exact systematic position is uncertain. Its 
truncate mucronate leaf-sheath and the nature of the surface of the nut 
suggest an affinity with the AcuMe, hut the shape of the latter, the 
massive style-base, the very smaU. anthers, and the characteristic stolons 
are quite different. Svenson at first placed it in the Tuiercvlosm 
(Ehodora xxxi. 129), but later (in letter) suggested its a^ity with 
B, gracilis and the ^vlmtae, with which it agrees in the angular "culms, 
the 3-angled nut, and to a lesser extent in the style-base. The unusually 
long and closely set teeth of the hypogynous bristles seem quite unique, 
though to some extent approached by some members of the Acntae, 
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16. E. gracilis B. Br. Prodr. 224 (1810) ; Domin Biblioth. Bot. xx. 
Heft. 85, 448 (1915) . E. gracilis var. gra<cillima and var. radicans Hook, 
f. FI. Nov. Zel. i. 270 (1864), Handb. N. Zeal. FI. 301 (1867). E. gracil- 
lima. (Hook f.) Hook f. Handb. N. Zeal. FI. 745 (1867). E. Cunning- 
hamii Boeck. in Flora xli. 412 (1858), in Linnaea xxxvi. 427 (1869-70) : 
Cheeseman Man. N. Zeal. FI. 769 (1906). E. Haoheri Boeek. in Linnaea 
xxxvi. 430 (1869-70). E. palust^'is F. Muell. Fragm. viii. 239 (1874) 
partly, not of R. Br. E. mxdticanlis Bentb. FI. Austr. vii. 295 (1878) ; 
F. Muell. First Census 125 (1882), See. Census 211 (1889) ; Tate Handb. 
FI. Extratrop. S. Austr. 183, 264 (1890) ; Moore Handb. FI. N. S. Wales 
451 (1893) ; Tepper in Botan. Centralbl. Ixiii. 38 (1895) ; Maiden & 
Betebe Census N. S. Wales PI. 29 (1916) ; Black FI. S. Austr. 91 (1922) ; 
Cleland & Black Trans. Roy. Soc. S. Austr. li. 29 (1927) ; Ewart PI. 
Yict. 224 (1930) (though scarcely figs. 128, 129), not of Sm. Isalepis 
acicidaris A. Rich. PI. Nouv. Zel. 103 (1832) not of Sehlecht. 

Rhizome creeping, 2-3 mm. diam., at first densely clothed with pale 
brown to purplish ovate striate scales. Culms tufted or approximate 
along the rhizome, erect or curved, slender, deeply striate but mostly 
flattened, at least when dry, up to ca. 20 cm. high, not exceeding 0-8 
(usually 0-5-0-6 mm. wide) ; sheaths membranous or thinly herbaceous, 
striate, the uppermost dilated, thickened, and brown at the oblique 
orifice which is sometimes mueronate. Spikelet ovoid to oblong or 
lanceolate, subacute, mostly 5-9 mm. long and 2-2-5 mm. wide, but up 
to 12 mm. long and 4 ram. wide, brown ; glumes rather dense, appressed, 
deciduous, ovate-oblong, rounded and not triangular at the apex, the 
lower ones obtuse, the upper subacute, 3-3-3-6 mm. long, obtusely keeled 
and somewhat concave, sides membranous, stained with reddish brown, 
margins hyaline ; style 3-fid ; stamens 3, anthers linear, minutely apieu- 
late, 1-8-2 mm. long. Nut tawny or brown, somewhat shining, obovoid, 
rounded at apex, trigonous and 3-ribbed, 1-2-1-3 mm. long, 0-8-0-9 mm. 
wide, the sides convex, minutely reticulate punetulate to somewhat 
granular or transversely wavy-lined, external cells minute, shortly verti- 
cally oblong Or subhexagonal ; style-base usually rather stout, narrowly 
pyramidal, -I— | as long as nut and -J-f as wide as it, closely sessile, the 
annulus slightly prominent; bristles 5-6, flattened, pale brown, slender 
but rigid, firaaly and finely retrorsely hispid, usually much overtopping 
style-base but sometimes scarcely so long as nut.— Plate IX., figs. 16-22. 

Queensland. — Darling Downs District : Bald Mountain, near 
Wallangarra, near water, ca. 2,700 ft., Jan!, 1933, Blake 4537 ; Wallan- 
garra, m damp place at bottom of railway embankment, ca. 2,900 ft., 
Jan., 1933, Blake 4466. 


New South Wales.— Central Tablelands: Eatoomba, March, 1910, 
Samiitm (S.) ; Wattle Ridge, via Hilltop, Feb., 1912, Cheel (S.) : Burra- 
gorang to Wentworth Falls, Nov., 1893, Maiden (S., M.). Central 
Coast: Parramatta Woolls in 1871 (M.) j Narrabeen, near Sydney, in 
ma^hy ground near sea-level, Jan., 1935, Blake 7429, 7431. Hunter’s 
Hill (Sydney), A. G. Hamilton (S.) ; Kogarah, Nov., 1893, Camfield 

CAaeZ (S.) ; Port Jackson District, Nov., 
189/, Betche (S.) ; Lihpili G-ully, Hurstville, Jan., 1900, Cheel (S.). 

Victoria.- Western District: Hawkesdale, Nov., 1900, Williamson. 


■n Districts: (Lofty Range, by stream, 

Dec., 1847, MueUer (U., S.) ; Mount Lofty, August, 1924, Ising (Bl.), 
m swamps, Nov., 1882, Tate (T.) ; Waterfall GuUy, Dec., 1880, TaZe 
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(T.) ; Clarendon, Blewitt's Spring, April, 1882, Tapper 614 (M.) ; 
Myponga, Jan., 1929, Cleland (BL, Cl.) ; Encounter Bay: HalPs Creek, 
Cleland (CL), Back Valley, in swamp, Jan., 1926, Cleland (CL), and 
in creek, Jan., 1925, Cleland (BL, CL) ; Upper Tunkalilla Creek, west of 
Encounter Bay, June, 1930, Cleland (BL, CL) ; Kangaroo Island: 
Squashy Creek, 27 miles E. of C. Borda, March, 1926, Cleland (CL) ; 
Stun-sail Boom Eiver, Jan., 1883, Tate (M., T.). South-east: Lake 
■George (T.). ^ 

New Zealand. — North Island: Auckland Province: Tauroa, Jan., 
1913, Carse; Paeroa, Thames Valley, Dec., 1909, Petrie, New Zealand, 
without definite locality, Hooker (M.). 

Also in Norfolk Island {Maiden and Boorman in 1902 in Herb. 
Kew fide Svenson). 

The species differs from the European E. multicaulis Sm. in the 
development of a creeping rhizome, the more slender, harder culms, the 
more rigid orifice to the leaf -sheath, the nut more abruptly rounded in 
the upper part, not olivaceous, not finely vertically striate but more or 
less distinctly transversely wavy-lined, and in the better developed 
bristles. The actual degree of slenderness of habit varies considerably, 
both in Australian and New Zealand specimens. The style-bas6 in the 
latter is at least usually smaller than in the Australian specimens and 
the bristles rather weaker than the average. The Queensland specimens 
are the most outstanding by reason of their rigid, fattened culms up to 
0*8 mm. wide, the finely granular rather than reticulate nut, and the 
rather weak bristles. However, these features occur in various combina- 
tions in other plants, and the extremes are no greater than which occur 
in most other species of the genus. 

Besides the specimens cited above, I have sketches communicated 
by Dr. Svenson of the types of E, gracilis (Port Jackson, R. Brotvn 5932) 
and E. Cunninghamn (Bay of Islands, Gunmngham) . The above-cited 
specimens of Hooker’s appear to be co-type material of E. Hookeri and 
E. gracilis var. gracillima. 

17. E. Dietrichiana Boeck. in Flora Iviii. 107 (1875) ; Domin 
Biblioth. Bot. xx. Heft 85, 447 (1915) in small part only. 

Bhizome short, horizontal ; culms densely tufted, more or less erect, 
subterete (or flattened when dry) but prominently 6-9-ribbed, up to 
3 dm. long, 0*7-1 mm. wide ; sheath purplish, membranous, orifice trun- 
cate and thickened, dark-coloured, prominently mucronate. Spikelet 
ovate or oblong, acute to subobtuse, 6-9 mm. long, 2-3 mm. wide, more 
or less dark brown; glumes not very numerous, appressed in flower, 
rather spreading in fruit, oblong-ovate with a rather acute triangular 
apex, thinly membranous, keeled, sides stained brown, margins hyaline, 
3-3-3*6 long; style 3-fid; stamens 3, anthers linear, prominently apicu- 
late, 1*8-2 mm. long, including the 0-2-0-25 long setaceous appendage. 
Nut tawmy to dark brown, obovate, somewhat attenuate below the middle, 
gradually narrowed above and slightly expanded and thickened at apex, 
subequally trigonous, 3-ribbed, 1*^1*4 mm. long, 0*7-0*8 mm. wide, sides 
convex, rather shining, minutely and finely reticulate or longitudinally 
striate, external cells very small, shortly vertically oblong; style-base 
short, pyramidal, about ^ as wide as nut and about as long as wide, 
finely cellular, whitish or brownish ; bristles 6, brown, firm, closely and 
shortly retrorsely scabrous, as long as nut. — ^Plate IX., figs. 23-29. 
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Queensland. — ^Port Curtis District : Eocldmmpton, Thmei 112 (M.)^ 
wet places in railway enclosure, ca. 25 ft., March, 1935, Blake 7821; 
near Eockhampton, Bietrich 714 (type ex Berlin, M.), edge of fresh- 
water swamps ea. 15 ft., March, 1937, Blake 12738. Moreton District: 
Lawes, near Gatton, October, 1938, Boe; bottom, of railway embankment, 
Sept., 1933, Blake 4946. 

An interesting plant of uncertain range. Bentham (FL Austr. vii. 
295) suggested that this species mory' be the same as his E. acuta var, 
pollens {E, pallens S. T. Blake), but did not state that it is. In the 
original description Boeckeler describes the style as bifid, while of the 
nut he states, inter alia, it is '' biconvex, the dorsal side higher with a 
prominent angle.’' Clarke [Kew Bull. Add. Ser. viii. 105 (1908)] 
arranged the species among those with bifid styles and determined also 
as belonging to it some specimens of E. pallens (see discussion under 
that species). There is an excellent series of specimens of Dietrich 714 
(the type collection) in Herb. Melbourne and Dr. J. Mattfeld has very 
kindly presented me with two spikelets (one in flower and one in fruit) 
from the type-sheet in Herb. Berlin. In all the style is trifid, and Dr. 
Svenson tells me that such is also the case in specimens of the same 
collection in the United States National Herbarium at Washington. So 
it appears certain that Boeckeler 's description of the style is incorrect 
and also that his description of the nut is somewhat misleading. 

Actually the species is very close in its floral characteristics to E. 
gracilis, differing chiefly in the somewhat narrower nut more gradually 
rounded in its upper part with a small but distinct neck immediately 
below the apex, the prominently apieulate anthers, and in the glumes 
with a less rounded rather acute triangular apex. The prominently 
ribbed culms with very thin tissue between the ribs, the mucronate 
truncate apex of the leaf-sheath, and the lack of a creeping rhizome 
further serve to distinguish it. 

Series AcuT.t\E. Eather rigid tufted perennials with or without a 
creeping rhizome, the orifice of the leaf-sheath rigid and truncate with 
a prominent erect mucro ; nuts lenticular, tawny to brown, the external 
cells vertically oblong, small, and not very prominent; style 3-fid. 
(Species 18-21.) Australasian species. 

18, E. acuta E. Br. Prodr, 224 (1810) ; Benth. PL Austr. vii. 294 
(1878) excl. var.; P. Muell. First Census 125 (1882) and Sec. Census 
211 (1889); P. M. Bail. Syn. Queensl. PL 594 (1883), Catal. Plants 
Queensl. 52 (1890), Queensl. PI, vi. 1755 (1902) excl. var., Compreh. 
Catal. 594 (1913) , excl. var, ; Tate Handb. PL Extratr. S. Austr. 183, 264 
(1890) ; Moore, Handb. PL N. S. Wales 450.(1893) partly; Tepper in 
Botan. Centralbl. Ixiii. 38 (1895) ; Turner in Proc. Linn. Soc. N. S. 
Wales xxviii. 306 (not 439) (1903), xxx. 84 (1905) chiefly; Maiden 
ibidem xxix. 724 (1904) ; Cheeseman Man. N. Zeal. PL 768 (1906) ; 
Maiden & Betche Census N. S. Wales PL 29 (1916) ; Black PI. S. Austr. 
91 (1922) ; Cleland & Black Trans. Eoy. Soc. S. Austr. li. 29 (1927) ; 
Ewart PI- Viet. 283 (1930) ; Gardner, Enum. Plant. Austr. Occid. 12 
(1930). E. wMcronulata Nees in Ann. Nat. Hist. ser. i. vi. 46 (1841) ; 
Steud. Syn. PL Glum. ii. 82 (1855) ; Boeek. in Linnaea xxxvi. 466 (186.9- 
70) ; Paila in Kheucker: Cyperaceae (exelus. Carices) Eestionaceae, 
Oentrolepidaeeae & Juncaceae exsiceatae. Lief vii. nr. 192 (1909) partly; 
jf, var. ^ Hook. f. PL Tasm. ii. 85 (1860). E. gracilis (excl. 

vaar. ^ and y) Hook. 1 PL Nov, Zel.i. 270 (1864), Handb, N. Zeal. PL 
301 (1867) not of R. Br. E. pali^ris Pragm.. viii. 240 (1874) partly, 
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not of R. Br. Scirpus aciihm (R. Br.) Spreng. Syst. i. 203 (1825). S. 
iener Spreng. loe. eit. 204. E. ambigua Kirk ex Buck, in Trans. N. Zeal. 
Inst. Vi. 225 (1874). 

Rhizome slender, woody, stoloniform; culms in distant tufts, more 
or less erect, up to 90 cm. high and up to 3 (mostly 1-2) mm. wide, 
terete or (when dry) more or less flattened, hut always trigonous under 
the spikelet, usually longitudinally striate, rarely also irregularly pitted ; 
sheaths herbaceous or rigidly membranous, appressed, striate, more or 
less purplish at base, the orifice of the uppermost dark brown, somewhat 
thickened, truncate or nearly so, prominently mucronate. Spikelet 
linear, more or less acute, usually dark brown or variegated with brown, 
15-30 mm. long, 3-7 mm. wide ; glumes rather dense, the two lowermost 
broad, rounded, shorter than the others, overlapping each other, herbace- 
ous with hyaline margins and an internal brown zone: the remainder 
ovate-lanceolate, subobtuse to very acute at the triangular apex, 3-5-4*3 
mm. long, membranous, faintly keeled (1-nerved on the greenish back), 
sides very thin, stained deep brown or reddish brown, margins and apex 
hyaline; style 3-fid; stamens 3, anthers linear, prominently apiculate, 
1-6-2-5 mm. long including the 0-2 mm. long subulate uncrested appen- 
dage. Nut yellowish to browm, shining, broadly obovate, plano-convex 
to biconvex, often turgid, sometimes when young, showing traces of a 
third angle, sometimes with 1-2 faint longitudinal furrows, margins not 
costate, 1-4-1-8 (usually 1-5-1-7) mm. long, 1-0-14 (usually 1-1-1-2) 
mm. wdde, sides smooth or somewhat roughened, external cells minute, 
shortly vertically oblong; style-base ovate to triangular, compressed, 
often showing traces of a third angle, wdiitish or discoloured, cellular, 
0-4-0-8 (usually 0-4-0-6) mm. high, 0-5-0-8 (usually 0-5-0-6) mm. wide, 
the annulus prominent; bristles mostly 7, rarely 6, more rarely 8-9, 
rather slender, flattened below^, strongly retrorsely toothed, rather 
unequal, reaching or somewhat overtopping the style-base, occasionally 
short and ill-developed. — Plate X., figs. 1-7. 

Queensland. — Port Curtis District: Gracemere, common in wet 
places, August, 1867, O’Shanssg 107 (M.), Darling Downs District: 
Jimba, Plains of the Condamine, HaHnmnn (M.) ; Dalby, April, 1916, 
White; between Bald Mountain and Wyberba, in mud on creek bank, 
Jan., 1933, Blake 4510; between Bald Mountain and Wallangarra. in 
marshy ground, Jan., 1933, Blake 4482. 

New South Wales. — ^Western Plains: Bengalla, Leichhardt (M.). 
North-west Slopes: Liverpool Plains, coll, f (M.). Northern Table- 
lands: Tenterfield, Stuart 1028 (M.) ; Glen Innes, Dee., 1913, Baarrmn 
(S.) ; Elderbury Creek, 6 miles S.W. of Guyra, Dec., 1931, McKie 224 
(S.) ; Waleha, ‘'common . . . in shallowr water . . Jan., 1913, 

Boorrmn (S.) ; Waleha District, Dee., 1898, Betche (S.). Central 
Tablelands: Orange, Jan., 1908, Boorman (S.). Central Coast*. Duck 
Creek, Clyde, March, 1909, Hamilton (S.) ; Oatley, Jan., 1908, Boorman 
(S.) ; Centennial Park, Sydney, March, 1899, CJieel (S.), in damp peaty 
soil, Jan., 1908, Boorman in Kneucker 192 (Herb. Blake). Southern 
Tablelands: Queanbeyan, Dee., 1911, Cambage 3347 (S.) ; near Tharwa, 
Federal Capital Territory, in open swampy ground, ea. 2,000 ft., Feb., 
1935, Blake 7539 ; Ruck Flat, near Cooma, in stream, Dec., 1896, Maiden 
(S., M.). 
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Victoria. — Malice; Lake Albaeutya, near water’s edge, Nov., 1899, 
Alton 2 (M.). ■Wiinmera: Nhill, Alton 3 (M.) ; near Dimboola, 
Reader 32 (M.) ; SMre of Dimboola, in swamps. Sept., 1892, Reader 
(M.) ; Lake Hindmarsb, April, 1895, Reader 5 (M.) ; Wycheproof, Sept., 
1917, Watts 401, (S.) ; and without locality, Mueller (M.). Western 
District; Mount William Creek, Sullivan 5 (M.) ; near entrance to 
Hopkins Eiver, Knight (M.) ; Garvoc, Dee., 1911, Tovey (M.) ,• Skipton, 
on plains, Whan 125 (M.). North Central District: Hareourt, April, 
1919, Semmens 53 (M.). Central District: Near Dandenong Ranges, 
Dixon in 1891 (M.) j Tooradin, in swamps, Jan., 1935, Blake 7283. 

South Australia. — Southern District: St. Vincent Gulf, in coastal 
swamps, Mueller (M.) ; Bethany, coll. ? (M.) ; Angas River, Mueller in 
1848, (M.) ; Mt. Gawler (T.) ; Reedbeds near Adelaide, Dee., 1879, (T.) ; 
Bridgewater, Black in 1904 (Bl.) ; Happy Valley, Nov., 1906, Black 
(Bl) ; National Park, Belair, Jan., 1924, Black (Bl.) ; Myponga, Dec., 
1910, Griffith (Bl.) ; Black Swamp, Jan., 1924, Cleland (Cl.) ; Port 
Elliot, Hussey 510, (M.) ; Inman Valley, Cleland (Cl.) ; Hindmarsh 
Valley, Encounter Bay, Jan., 1922, Cleland (Cl.) ; Kangaroo Island, 
without definite locality, Tate in 1882 (M.), Cygnet River, Jan., 1883, 
Tate (M., T.). Murray Lands: River Murray Lagoons, Jan., 1884, and 
Mannum, March, 1883, Tate (T.) ; near Swan Reach, Nov., 1913, Cleland 
(CL). South-east: Millicent Drain, Dec., 1917, Black (Bl.) ; Lake 
Bonney, Dee., 1922, Cleland (CL). Eyre’s Peninsula: Port Lincoln 
(T.). 

Western Australia. — South-western Division ; Greenough River, 
Walcott (M.) ; Stirling Range, Jan., 1857, Mueller (M.) ; and without 
locality, Drummond 364 (M.). 

Tasmania. — Diana’s Basin, October, 1892, Rodway (S.) ,* South Esk, 
wet places, ex Eerh. Archer (S.), in water, Stuart 254 (M.) ; Swanport, 
edges of creeks, Story (M.) ; Claremont, Lums^ (S.) ; New Norfolk, 
Dec., 1860, Gunn 573 (S.). 

Norfolk Island. — October, 1905, Drummond 76 (S.). 

New Zealand. — ^Without definite locality. Hooker (M.), and Colenso 
(ex herb. Hooker in M.). North Island: Wellington Province: Bunny- 
thorpe, near Palmerston North, in swamp, Dec., 1928, and in damp 
places in pastures, Nov., 1928, Zotov, South Island ; Westland Province : 
Greymouth, Helms \ Pukekura, boggy places on forest margin, Jan., 1937, 
Poole, Canterbury Province : Ashburton, margin of water-race in tussock 
grassland, Dec., 1918, Allan; Wakanui Beach, in brackish water on 
margin of creek, Jan., 1918, AUoM'. Otago Province; Dart River, head 
of Lake Wakatipu, in boggy ground, Jan., 1936, Zotov. 

Certainly the most variable of the Australasian species. The culms 
vary a great deal in stoutness and hardness, the leaf -sheath at times 
tends to become oblique, particularly in New Zealand specimens, the 
spikelet varies greatly in width (partly dependent on the width of the 
culm), the glumes in size and acuteness, the nut in turgidity, length, 
breadth, and smoothness, the style-base in form and size, and the bristles 
in degree of development. The variations occur in a multiplicity of 
combinations and seem to depend largely on local ecological factors. In 
view of this it is not at all su:^rising that a tremendous amount of 
confusion has existed in connection with this and related species. The 
following combination of characters serve to distinguish it: — Culms 
more or less terete in distant tufts on a creeping rhizome, the mucronate 
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orifice to the upper leaf-sheath, the usually acute spikelet with promi- 
nently triangular hyaline apices to the glumes which are not readily 
deciduous and frequently fall away in basipetal succession, the 3-fid 
style but lenticular nut without eostate margins, and the long subulate 
unerested appendage to the anthers. From E. palustris it is sufficiently 
distinguished by the mucronate leaf-sheath and 3-fid style, and from 
E. gracilis by the lenticular unribbed nut, besides other characters. To 
judge from the specimens in Herb. Sydney, G%mn 573, the type of E. 
mucromdata Nees, does not differ from the general trend of E, acuta 
except that the style-base is rather larger than usual, and is also a stout, 
though not exceptionally stout plant. Palla in Kneucher 192 distin- 
guishes the species by several characters, but the specimens I possess 
distributed under that number do not at all agree with his characters 
for E. mucy'omdaia and are merely depauperate plants of E. acuta 
similar to some of the Victorian ones, with culms about 10 cm. high on 
very slender rhizomes and greatly reduced bristles. It appears that 
Palla based his diagnoses on other plants, and seems to have confused 
E, acuta with E. pallens. 

E. acuta var. platijlepis Hook, t Handb. N. Zeal. FL 745 (1867) 
and E. acuta var. tenuis Carse .Trans. N. Zeal. Inst. Ivii. 89 (1926) are 
both typical E, acuta. 

19. E. plana 8. T. Blake Proc. Eoy. Soe. Queensl. xlix. 155 (1938). 

Ehizome long-creeping, ca. 2 mm. diam. ; culms in distant tufts, 
erect or oblique, up to 80 cm. high, flat or slightly piano- or concavo- 
convex, 2-4 (usually 3) mm. wide, longitudinally striate, transversely 
irregularly rugulose; sheaths rigidly membranous or subherbaeeous, 
striate, the upper one discoloured, thickened, and truncate or nearly 
truncate at the orifice with a rigid dorsal mucro 1-5-3 mm. long. Spike- 
let pallid or brownish, ^ linear-cylindrical, subacute, mostly 10-15 mm. 
long, 2-2-5 mm. wide ; glumes, excepting the two lowermost bracteiform, 
ovate, acute, faintly keeled, thinly membranous, straw-coloured, apex 
triangular and with the margins broadly hyaline, 3-4-3-7 mm. long; 
style 3-fid ; stamens 3, anthers linear, prominently apiculate, and includ- 
ing the 0-2 mm, long linear appendage, 1*4 mm. long. Nut at length 
shining brown, obovate, biconvex, turgid, the margins scarcely costate, 
minutely punctulate or wo-inkled, 1-2-1-8 (usually 1-4) mm. long, 1-1-1 
mm. wide, the external cells shortly vertically oblong; style-base tri- 
angular or ovate, compressed, pallid, cellular, often somewhat hispidulous 
at the base, about | as long and i as wide as nut ; bristles 6-8, slender, 
retrorsely scabrous, about as long as the nut together with style-base. — 
Plate X., figs. 8-11. 


Queensland. — ^Port Curtis District: Herbert Creek, Bowman in 
1870 (M.) ; Gracemere, common in wet places, August, 1867, O’Shamsy 
109 (M.). Darling Downs District: Palardo, west of Miles, in swamps, 
1,100 ft., Feb., 1935, Blake 7615 (TYPE in B.) ; Chinchilla, in water, 
Nov., 1933, Beasley 208 ; and in water or on wet mud in railway enclo- 
sure, ea. 985 ft., Feb., 1935, Blake 7674; Macalister, April, 1916, Bick; 
Jondaryan, damp depressions in grassland, 1,250 ft., Feb., 1935, Blake 
7757 ; Milmerran, around pond in heavy black soil in paddock on cleared 
Eucalyptus forest land, 1,382 ft, March, 1931, Eubhard 5873. Moreton 
District : Tarampa Creek, Bailey (M.) ; Lawes, near Gatton, bottom of 
railway embankment, 294 ft., Sept., 1933, Blake 4944, 4945. 
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New South Wales. — Western Plains: Cobar, August, 1911, Ahi’ahmi 
145 (S.). North-west Slopes: Liverpool Plains, coll. ? (S.). Northern 
Tablelands: Tia to Walcha, Nov., 1897, Maiden (M.). North Coast: 
Without further indication of locality or collector (S.) . Central Western 
Slopes: Narramine, Nov., 1892, Helms (S.). 

A very critical species, often very difficult to distinguish from E. 
aowta and requiring further study. Only six of the above-cited collec- 
tions are mature and some of these differ among each other somewhat 
in the size and colour of nut and style-base. In these and other spikelet 
characters the species is exceedingly like E. amta, but the spikelet is 
sometimes more obtuse and the style-base often more distinctly hispidu- 
lous than ever observed in that species. Well-developd specimens are 
easily known by the strongly flattened culms as broad as or broader than 
the spikelet, more or less distinctly ribbed on the margin, and reticulate- 
wrinkled on the sides. The flattened culm is very prominent in the 
living plant, and has been remarked upon by more than one collector. 
In the herbarium they are distinguishable from artificially flattened 
specimens of E. acuta by the fact that they are flat even at the very 
apex and that the very prominent muero to the leaf -sheath always 
occupies the middle of one side of the culm, whereas in E. acuta the 
culm is subtrigonous or subterete under the spikelet and the muero may 
appear to occupy any position relative to the flattening of the culnn 
Slender specimens, such as Blake 4944, 4945, both regrowths after fire, 
are especially difficult to identify. 

Bailey’s specimens were referred by Bentham to E. spiralis, and his 
description of the latter species is based to some extent on this collection. 
The broad culm probably led Bentham into this mistake, for othei'wise 
the two species have nothing in common. Clarke and Domin referred 
the same specimens to E, cylindrostachys, which differs sharply in the 
absence of a creeping rhizome, the more slender terete culms, the very 
deciduous obtuse glumes, the costate-margined n-qt, and the very shortly 
apiculate anthers, and in other characters. 

20. E. pallens S. T, Blake Proe. Roy. Soc. Queensl. xlix. 154 (1938). 
E, acuta var. pallens Benth. FI. Austr. vii. 295 (1878) ; F. M. Bail. 
Queensl. PL vi. 1755 (1902) and Compreh. Catal. 594 (1913). E. acuta 
Moore Handb. FI. N. S. Wales 451 (1893) partly; Turner Proe. Linn. 
Soc. N. S. Wales xxviii. 439 (1903) not p. 306, and xxix. 177 (1904) ; 
Ewart & Davies FL North Territ. 57 (1917) ; Black Trans. Roy. Soc. 
S. Austr. xli. 635 (1917) ; Cleland, Black, and Reese ibidem xlix. 110 
(1925) not of R. Br. E. Dietrichiana Baker Proe. Linn. Soc. N. S. Wales 
XXV. 671 (1900) at least in part; Diels & Pritzel in Engl. Bot. Jahrb, 
XXXV. 79 (1904) ; Domin Biblioth. Bot. xx. Heft 85, 447 (1915) excl. 
-Dietrich 714; Maiden & Betche Census N. S. Wales PL 28 (1916) ; 
Gardner, Enum. Plant. Austr. Occid. 12 (1930) ; not of Boeck. E. 
mucronulata Palla in Kneucker*. Cyperaceae (excl. Garices), Restiona- 
ceae, Centrolepidaceae & Juncaceae exsiecatae, Lief vii. nr. 192 (1909) 
partly, not of Nees. 

Rhizome very short; culms very densely tufted, erect or sub-erect, 
up to 5 dm. high, slender, slightly thickened at base, subterete, smooth 
but longitudinally prominently 9-10-sulcate, 0*6-~l mm. wide; sheaths 
firmly membranous, closely appressed, lightly striate, the orifice of the 
uppermost truncate, thickened and discoloured, with an erect muero up 
to 2 mm. long. Spikelet iinear-cylindrieal, obtuse at the base, acute or 
at the apex, brown or tawny, usually pallid, dense-flowered^ 
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mostly 1-2 cm. long^, 2 mm. wide; glumes numerous, closely appressed, 
rarely somewhat spreading, readily deciduous, ovate or oblong-ovate, 
acute with a triangular apes, searious, faintly keeled and more or less 
stained with brown on the back, otherwise hyaline, 2*9-3*5 mm. long ; 
style 3-fid, very rarely accidentally 2-fid; stamens 3, anthers linear, 
apieulate, and including the 0-15 mm. long appendage 1*5-2 mm. long. 
Nut broadly obovate or suborbicular, sometimes somewhat attenuate 
towards the base, biconvex to subplanoconvex, often turgid, 1* 1-1-4 mm. 
long, 0*9-l-0 mm. wide, tawny, brown, or sometimes dark brown, the 
margins costiform, the sides smooth or rugulose, usually lightly reticu- 
late, the external cells small, shortly vertically oblong, sometimes rather 
prominent; style-base very variable in the same spikelet, mostly more 
or less deltoid or ovate-triangular, most often compressed, pallid or 
tawny, in the lower part more or less spongy and fimbriolate, as long as 
up to nut and -J-l as wide as it, often, however, strongly depressed 
and ovate or strongly constricted at base ; bristles 7-10 flat, retrorsely 
scabrous, usually stout, pallid or brownish, usually subequal, shorter or 
longer than the nut, occasionally short or very long. — Plate X., figs. 
12-19. 

North Australia. — ^Upper Victoria River, Mueller (M.) ; Lake Woods, 
August, 1911, Eill 489 (B,, S., M.) ; without definite locality, Eeid in 
1874 (M.). 

Central Australia. — Deering Creek, Horn Expedn, (T., S.) ; Char- 
lotte Waters, May, 1875, Giles 75 (M,). 

Queensland. — Burke District: Hughenden, June, 1919, Kamthorn, 
Mitchell District : Prairie, in depressions in Eucalyptus forest on sand, 
1,400 ft.. May, 1936, Blahe 11607 ; Muttaburra, April, 1919, White; 
Bowen Downs, Birch (M.) ; Darr River, Birch: Geera, east of Barealdine, 
edge of lagoons on sand, 900 ft., Dec., 1935, Blahe 10361. Gregory South 
District: Near Windorah, on alluvial plain, July, 1936, Blake 12046; 
Earlstoun, between Quilpie and Windorah, edge of small stream on 
mud, April, 1934, Blake 5456. Warrego District: Thargomindah, on 
creek bank, ca. 400 ft., June, 1936, Blake 11773; Charleville, on wet 
mud in Eucalyptus parkland, 950 ft., April, 1936, Blake 11042 ; Offham, 
ca. 25 miles south of Wyandra, in depressions in grassland, 700 ft., April, 
1936, Blake 11235 (TYPE in B.) ; Curragh Station, near Cunna- 
mulla, alongside of bore-drain in brown loam, Jan., 1931, Eutiard & 
Winders 6230. Cunnamulla, wet depressions in grassland plain, 600 ft., 
April, 1936, Blake 11205. Maranoa District: Roma, May, 1914, Sautter; 
and in depressions in Eucalyptus forest, on mud, ca. 1,000 ft, March, 
1936, Blake 10891; Miltonise Station, ca. 30 miles west of St George, 
in gilgai in brigalow (Acacia harpaphylla) scrub, ca. 600 ft., March, 
1936, Blake 10814 ; St. George, May, 1894, Wedd 619 ; Ballandool River, 
Looker 143 (M.) ; Noondoo Station, near Dirranbandi, depressions in 
Eucalyptus coolahah parkland, ca. 600 ft., Feb., 1936, Blake 10583. 
Darling Downs District: Jondaryan, damp depressions in grassland, 
1,250 ft., Feb., 1935, Blake 7758; without further indication of locality, 
Ford (M.). Leichhardt District: Comet, O^Shanesy 4099 (M.) Port 
Curtis District: Rosewood, wet places, Jan., 1876, O’Shanesy 1570 (M.). 

New South Wales. — ^Far Western Plains: Mount Poole, Sept., 1887, 
Bduerlen (S.) ; west of Paroo, A, W. Mueller 45 (S.) ; Mount Murchison, 
Bofmey 49 (M.), Dallachy & Goodwiu (M.) ; 45 miles east of Broken 
Hill, May, 1917, GUlaud (S.) ; Wonnaminta, Dee., 1887, BmerUn (S.) ; ^ 
beyond the Darling River, Feb., 1867 Beckler (M.). Western Plains: 
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Warrego River, Sept., 1885, Boorman 31 (M.) ; near Bourke, Sept., 1893,. 
Campbell (S.) ; Brewarrina, Nov., 1903, Boormo/n (S.) ; Namoi River' 
March, 1887, Carson & Carson (M.) ; Narrabri, Nov., 1935, Anderson 
(S.) ; Cobar, July, 1911, Abraliam 151 (S.) ; Euabalong, May, 1906, 
Boorman (S.) ; between the Darling and the Lachlan, Burhitt (M.) ; 
Moama, Feb., 1894, Giiilfoyle (S.). North-west Slopes: Inverell, Jan., 
1913, Thomas (S.). Central Western Slopes*. Narra,mine, Nov., 1892, 
EeUns (S.). Northern Tablelands: Glen Innes, Jan., 1914, Btwp 3 (S.) • 
Armidale, Perrott 63, 97 (M.). 

Victoria. — Wimmera: Avoea River, dried-ont flooded places, Dec., 
1853, Mueller (M.). 

South Australia. — Far North : Cordillo Downs, in watercourse, May, 
1924, Cleland (Bl., Cl.) ; Strzelecki Creek, Sept., 1916, A. S. White 
(Bl.) ; Cooper’s Creek, coll. ? (S.). Flinders Range: Mount Lyndhurst, 
Feb., 1897, Agric. Bureau of South Aicstralia 108 (S.). Lake Torrens: 
Areoona, round edge of small lake, but on dry land, Sept., 1927, Murray 
(Bl.) ; by Termination Hill, June, 1883, (T.). 

Western Australia. — I have seen no specimens from this State, but 
from Svenson’s notes Diels 3726 from Shark Bay seems certainly to 
belong to the present species. 

The species is confined to the Australian mainland and is almost 
restricted to the interior. It has been consistently confused with E. 
amta and was regarded as a variety of that species by Benthani, and 
more recently with E. DieiricMana. From the former it differs in general 
habit, the lack of a creeping rhizome, the costate margins of the usually 
smaller nut, the broader bristles, etc., and from the latter in the harder 
culms, the longer spikelets, the lenticular nut not constricted into a neck, 
the nature of the style-base and to a lesser extent of the bristles, and 
from both in the glumes readily deciduous in acropetal succession and 
usually pale in colour, and in the shorter cristulate appendage to the 
anthers as well as in details of the style-base. As a matter of fact 
E. pollens is very close to E. cylindrostachys^ from which it differs chiefly 
in the more acute spikelets and glumes and the better-developed appen- 
dage to the anthers. The confusion surrounding the species has, how- 
ever, been such that the unravelling of the bibliogi^aphical references 
has proved a very intricate task. Although fairly homogeneous in aspect, 
considerable variation in floral characters occur. For the most part this 
variation is restricted to the degree of roughening of the surface of the 
nut and to the shape and bulk of the style-base. The latter is usually 
more or less triangular in outline, or else ovate, due to constriction near 
the base, usually dorso-ventrally flattened, mostly rather less than as 
long and -J-f as wide as nut. There is a tendency for the style-base to 
become depressed, usually with a coincident tendency towards an increase 
in breadth and rounding at the apex. Thus in the extreme state, the 
style-base becomes quite short and extends over the shoulders of the nut, 
attaining about f the width of the latter. Occasionally the larger style - 
bases show a median line or even a somewhat prominent angle on the 
abaxial face, and in one such case {GampbelVs specimens from Bourke 
in Herb. _S.) a faint dorsal angle occurs on some of the nuts. Perhaps 
the most interesting sport — for one can call these aberrant cases nothing 
more— is the very occasional occurrence of 2-fid styles, usually in spike- 
Ms with normal styles as well. This aberration is to be found in some 
m the specimens cited by Bentham, and appears to be the basis on which 
Llarke and Domin united this species with E. Dietrichiana^ which, as 
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pointed out above, was erroneously described by Boeckeler as possessing 
a 2-fid style. Another interesting aberration occurs in Mmller 15 and 
in Clela/^’s specimens from east of Broken Hill, both in Herb S., in 
which a short creeping rhizome is developed. The culms are, however, 
approximate and not in distant tufts, and it appears that some of the 
plants at least were growing on a steeply sloping bank. The collection 
constituting the type was selected as such because the large number of 
specimens in it would seem, from field considerations, to be descendants 
of possibly a single individual, while at the same time exhibiting nearly 
every variation yet observed. As no other species of the genus is know-n 
to occur within 80 miles {E, pusilla occurs at Charleville) and no near 
relative within 250 miles, there is good reason for believing that these 
plants are genetically homogeneous. 

21. E. cylindrostachys Boeck, in Flora Iviii. 108 (1875) ; Benth. 
FI. Austr. vii. 291 (1878) ; F. M. Bail. Syn. Queensl. FI. 594 (1883) ; 
Proc. pEtoy. Soc. Queensl. 1. 75 (1884), Catal. PL QueensL 52 (1890), 
Queensl. FI. vi. 1755 (1902), Compreh. Catal. 594 (1913); F. Muell. 
First Census 125 (1882), See. Census 211 (1889) ; Moore Handb. FI. 
N. S. Wales 450 (1893) ; Turner Proc. Linn. Soc. N. S. Wales xxviii. 306 
(1903), XXX. 84 (1905) ; Hamilton ibidem xxxvi. 82 (1911) and Austr, 
Natur. V. 2 (1913) ; Domin Biblioth. Bot. xx. Heft 85, 448 (1915) ; 
Maiden & Betche Census N. S. Wales PI. 29 (1916) ; Dovey, Queensl. 
Nat. ix. 91 (1935). E, ohticsa F. Muell. Fragm. viii. 240 (1874), not of 
Schult. 

Rhizome very short or descending; culms tufted, erect or nearly 
so,, mostly 30-50 cm. high, subterete or (w^hen dry) compressed, finely 
and lightly longitudinally striate, 1-1*7 mm. wide, somewhat thickened 
at base ; sheaths membranous or thinly herbaceous, the uppermost closely 
striate, appressed, the orifice truncate or slightly oblique, with a promi- 
nent, rigid, erect dorsal mucro, brown and usually thickened at the 
margin. Spikelet pallid or very pale brown (rarely dark brown), linear 
cylindrical, obtuse, many-flowered, 10-15 mm. long or at length attaining 
20 mm. after the fall of the lower glumes, 2*5-3 mm. wide; glumes 
numerous and very dense, the lowermost short bracteiform persistent, 
the remainder very deciduous, ovate, obtuse, thinly membranous, keeled,, 
the keel disappearing some distance below the apex, margins broadly 
hyaline, 2*2-2*5 mm. long; style 3-fid; stamens 3, anthers linear, subacute* 
or most minutely apieulate, 1-0-1-2 mm. long. Nut yellowish to golden 
brown or brown, obovate, cuneate or slightly attenuate towards base, 
equally and rather turgidly biconvex, margins prominently ribbed, even 
over apex, 1*1-1*25 mm. long, 0*7-(>*9 mm. wide, sides smooth and shining, 
cells very minute, shortly vertically oblong but quite inconspicuous; 
style-base ovate or triangular-ovate, strongly flattened though usually 
with a median line on the abaxial face, somew^hat spongy and roughened, 
^ to nearly | as long and J-f as wide as nut; bristles 8-9, subequal, 
brown, rather stout, flattened and striate, closely and shortly retrojsely 
toothed, about as long as the nut together with style-base. — Plate X.,, 
figs. 20-23. 

Queensland. — ^North Kennedy District: Ravenshoe, open swampy 
ground ca. 3,000 ft., June, 1935, Blake 9549. Port Curtis District: 
Rockhampton, damp places, Thazet 813 (M.) ; Boyne River, Hartman 89 
(M.) ; Rosedale, clay-loam waterholes, not common, Nov., 1930, Dove^ 
S. 18. Leichhardt District: Wandoan, abundant round lagoons and 
creeks in heavy soil, 890 ft., with Jmcus sp., Nov., 1930, Huhhard 4991- 
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Burnett District: Mount Perry, Keys 367; Monto onen 

ca. ;50 ft, March, 1937, Bhke 12825. Darling DowJs DkSt W 

bank ea. 1,100 ft May’ 1934 

Sil Chinchilla edge M^aS’ 

Mai eh, 1933, Qmnlan; Bngalow, m melonliole in defik 
Mack soiMn^ptddiS' 

Bnderim, May, 1933, Middleton; Durindur Lae^oon anr^A ^ District : 
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lM6 7urh\fl1?9T92 'IsT-i 'r”K“ '?!' ™‘»‘- ««rwi6" 

in MeM^ ncdnm forest No, iktsS MotXl’. “ ?r“, °”t 
Not., 1909, WMU; 

lardi^l Forest HiU o*,®'’' -S’**'- 

swamp with JwcMs sD 'l 5 ft <iipQvori '>}^^ileco7nbe; Mudgeeraba, in 
HuUnrrf 49«o ^ 7^ cleared ram-forest country. Sept. 1^0 

i^ttlirsp:,^lTo^ stream with "spp. and 

1930, HvJ>bard 2521 ; LanefiS 38^Sw’sw May, 

pool in grassland, 152 ft., ApritlOSO, mifldim 

;TpeS“Sr! 

las ?e““rele™V by“e“ t ‘» « 

narrower glumes the comWiy^ longer narrower spikelets, the 
AmongthlSSki^L sDeei^ff.- f- perennial habit, etc. 

In.fewspeeimeJ^!;SJfe^-|::rffifiZL“^rd2^^^^^^^ 

stoioSm™SrS“tte”“ ^T7T- »“■>» "eid. 

nnis Meonve. 1 , yeUow or brown, smS-'stJk^l fld* ’ 

rarely depressed. (Species 22.) style-base spongy, 

^xvi., 260 (1894tTnd°IlL “■ Trans. K Zeal. Inst. 
Man, N. Zeal. PL 768 (1906) * * (1909) ; Cheeseman 

bro^^to pLS'bfoTO^"" 

rigid, somewhat spongy often ®“M1 tufts, 

Tip.to 6 cm. longfshe^h^ deen ^f- 

striate, the upper one sometime^ red sti- membranous, 

rigid obligue or very obSH^pSt^^"^^ 
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obtuse, 5-7 mm. long, 3-4 mm. wide, 4-10-flowered ; glumes broadly 
ovate, obtuse, 3-3-34 mm. long, concave, back 1-nerved, pallid to greenish, 
sides membranous stained reddish- or purplish-brown, margins hyaline 
style short, 2-fid, branches long; stamens 3-2, anthers linear, prominentT}- 
apiculate, 1-6-1-8 mm. long, including the 0-3 mm. long appendage. Nut 
shining golden brown, slightly asymmetrically obovate, subequally bicon- 
vex with a faint furrow on the abaxial face, not turgid, margins obtuse 
not eostate, 1-7-1-8 mm. long, 1-2-1-3 mm. vide, not constricted below 
the apex, which is only J as wide, smooth, external cells vertically oblong, 
minute and inconspicuous; style-base deep brown, very small, sessile, 
depressed but thin, only 0*2-0-25 mm. high, as wide as apex of nut, the 
annulus prominent ; bristles absent. — Plate X., figs. 24-28. 

New Zealand. — ^North Island: Auckland Province: Tanau Tanau 
Beach, near Eeef Point, sandy margin of tidal creek, Jan., 1915, Carse, 
Wellington Province: Himatangi, near Poxton, boggy places in sand- 
dunes, March, 1931, Zotov. South Island: Nelson Province: Farewell 
Spit, Eirh 1248 (TYPE in Herb. Kew; see below). 

An interesting little New Zealand endemic; I have not seen the 
type, but Dr. Svenson has sent me sketches and notes of its salient 
characters. These agree with Clarke’s figures, so far as the latter go, 
which were derived from Kirk 1005 from Cape Farewell, and indicate 
a hyaline orifice to the leaf-sheath. In most of the cases I have seen 
the orifice is more or less brownish, while the degree of obliquity varies 
considerably. Sometimes it is nearly truncate, sometimes almOvSt lanceo- 
late. Other interesting points are the obliquely obovate nut, one edge 
being concave inwards near the base, the other slightly convex outwards; 
the very small style-base; and the absence of bristles. The position of 
the species in the genus is by no means clear, for while in the characters 
of style, nut, and leaf-sheath it corresponds closely with the Palmtres, 
the very small style-base and complete absence of bristles do not. There 
does, however, seem to be in New’' Zealand a distinct tendency for other 
species to produce unusually small style-bases, so that this species may 
not be so abnormal in this respect as might appear. It is of course 
possible that it has been deiuved from the E. acuta type, in which, as 
has been pointed out above, tendencies towards the reduction in style- 
branches, reduction in size and development of style-base and bristles, 
and increase in degree of obliquity of orifice of leaf-sheath have been 
observed. 

Series IMaculosae. Nut biconvex, black to reddish-brown or olive, 
the surface smooth or minutely wrinkled ; style 2-fid ; style base conical 
or depressed, not strongly flattened. There are two sub-series, differen*- 
tinted as follows : — 

Sub-series Rigidae. Non-stoloniferous annuals with sheaths, 
firm at the apex. Nuts black or purplish, the pericarp not 
marceseent (Species 23-24). 

Sub-series Ocreatae. Stoloniferous perennials, the sheaths 
scarious at the apex. Nuts black to reddish-brown or olivaceous, 
the pericarp marceseent, often slightly w^rinkled. (Species 25.) 

The species of this series are chiefly tropical, and especially numer- 
ous in America. 
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23. E. gemculata (L.) B. & 8. Syst. Veg. ii. 150 (1817) ; Svenson, 
Rhodora xli. 50 (1939). Scirpns gmiculatm L. Sp. PL i. 48 (1753) 
partly. 8 . carihaeus Eottb. Descrip. PL Ear. Progr. 24 (1772). E. 
caribaea (Eottb.) S. P. Blake in Rhodora xx. 24 (1918) ; Svenson ibid, 
xxxi. 225 (1929) . E. capitata R. Br. Prodr. 225 (1810) ; P. Mnell. Pragm. 
■vd. 94 (1867), viii. 240 (1874), Pirst Census 125 (1882), See. Census 211 
(1889) ; Boeck. Linnaea xxxvi. 461 (1869-70) ; Benth. PL Austr. vii. 
296 (1878) ; P. M. Bail. Syn. Queensl. PL 594 (1883), Catal. PI. Queensl. 
52 (1890), Queensl. PL vi. 1756 (1902), Compreh. Catal. 594 (1913); 
Tate in Eep. Horn Exp. iii. 181 (1896) ; Domin Biblioth. Bot. xx. Heft 
85, 446 (1915); Ewart and Davies PL North. Territ. 57 (1917). E. 
setacea R. Br. Prodr. 225 (1810), not Prodr. 224. 8 . Broimiei Spreng. 
Syst. i. 204 (1825) ; Eleogmus capitata Nees in Wight Contrib. Bot. 
Ind. 112 (1834) ; ChlorocJians capitata Rikli in Pringsh. Jahrb. xxvii. 
564 (1895). 

Annual ; culms oblique to erect up to 4 dm. long and up to 0-7 mm. 
wide, rather rigid, angular-striate ; sheaths rather rigid, appressed, pur- 
plish at base, uppermost with a rigid, oblique and more or less lanceolate 
orifice. Spikelets mostly rather reddish brown, globose to ovoid, 4-5 
mm. long, 3-5-4 mm. wide; glumes dense, deciduous, broadly ovate to 
broadly obovate (suborbicular), very obtuse, membranous, more or less 
stained with brown, keeled, keel mostly greenish or pallid, 1-8-2 mm. 
long ; style 2-fid ; stamens 2 or 3 ; anthers linear-oblong, minutely apicu- 
late, 0-5 mm. long. Nut shining black, obovate with rounded apex, 
biconvex with faintly ribbed margins, 0-9-1 mm. long, 0-7-0-8 mm. wide, 
the sides smooth with the minute subquadrate external cells quite incon- 
spicuous; style-base white and spongy, conical to ovate but usually 
depressed, in height not exceeding i the length of the nut and scarcely 
-1 as wide as it ; bristles 6-8, rather coarse, somewhat scabrous, brown to 
white, usually as long or somewhat longer than nut. — Plate X., figs. 
29-31. 

Western Australia. — South-west Division: Murchison River, wet 
places by the Brook Oolinyarrah, Oldfield (M.). 

North Australia. — ^Victoria River, Mueller in 1855 (M.) ; on creeks 
flowing into the Victoria River, Nov., 1855, Mueller (M.) ; Sea Range, 
Mueller in 1855, (M.). 

Central Australia. — Palm Creek, Glen of Palms, July, 1894, Tate 
(T.,M.). 

Queensland. — Burke District: Carpentaria, B. Brown, (B., S., M.) ; 
Riversleigh, on brink of Gregory River, 19° 0' S., 138° 45' E., April, 
1935, Blake 8692 ; Normanton, on low sandpan. May, 1935, Blake 8985, 
and on open slightly saline swampy ground, August, 1936, Blake 12489. 
Cook District: Chillagoe, Dee., 1925, Campbell (S.), and in wet places 
among limestone boulders near creek, 1,150 ft., March, 1938, Blake 
13539 ; Mareeba, on bank of Granite Creek on wet sand, 1,300 ft., June, 
2935, Blake 9523; Newcastle Range, between Porsayth and Einasleigh, 
sandstone country, in gullies, Peb., 1928, Brass 1755; Einasleigh, in 
swamps, Armit 461 (B.M.) ; Barron River Gorge, near Cairns, below 
100 ft., on wet sand, June, 1935, Blake 9441. Moreton District: Coolum, 
wet muddy places chiefly near the sea, April, 1938, Blake 13741; 
Caloundra, in a rock crevice facing the sea, August, 1932, Blake 1379 ; 
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Moretou Island, edge of Juncus maHtiymis swamp, May, 1937, Blake 
13035 j Stradbroke Island, at Point Lookout, in wet places near the sea, 
July, 1938, Blake 13824. 

In most warm countries, both in the Old and in the New World. 
In Queensland its chief habitats appear to be of a calcareous or saline 
nature. The hypogynous bristles are usually described as brown in 
colour, but in Australian specimens they are usually white. Occasion- 
ally they are absent, but appear to be always present in Australian 
plants. 

The nomenclature of this species has been the cause of extreme 
confusion as it has also involved the status of commonly used names of 
other species. It has now been shown that the name E, capiiaia R. Br. 
was not based on Scirpns capitatiis L., and that Brown’s species is 
identical with S, geniculahis L. Hence the correct name is E, genicidata 
(L.) R. & S. although the American species which has usually been so 
called is E. elegans (HBK) R. & S. A more thorough statement of the 
position is given by Svenson in Rhodora xli. pp. 50-51 (1939), which 
came to hand as this paper was in press. 

24. E. atropurpurea (Betz.) Kunth Bnum. ii. 151 (1837) ; Boeck. 
Linnaea xxxvi. 458 (1869-70) excl. vars. ; F. Muell. Fragm. viii. 240 
(1874), First Census 125 (1882), and See. Census 211 (1889); Benth. 
FI. Austr. vii. 296 (1878) partly; C. B. Clarke 111. Cyp. t. xxxvi. figs. 
6-9 (1909) ; Domin Biblioth, Bot. xx. Heft 85, 446 (1915) ; Byrart and 
Davies FI. North. Territ. 57 (1917) ; W. Y. Fitzgerald Proc. Roy. Soc. 
W. Austr. iii. 118 (1918) ; Svenson Rhodora xxxi. 227 (1929) ; G-ardner 
Enum. Plant. Austr. Occid. 12 (1930) ; not of F. M. Bail., Moore, or 
Maiden and Betche, E. atropurpurea var. setiformis Benth. FI. Austr. 
vii. 297 (1878); F. M. Bail. Syn. Queensl. FI. 595 (1883), Catal. PL 
Queensl. 52 (1890), Queensl. FI. vi. 1756 (1902), and Compreh. Catal, 
594 (1913). Scirpus atropurpureus Retz. Obs. v. 14 (1789). 

Annual, usually dwarf ; culms tufted, up to 10 cm. long but mostly 
much smaller, filiform but more or less triquetrous, rarely exceeding 

0- 3 mm. wide ; sheaths thin, purplish or brownish at base, apex of upper- 
most appressed, firm but thin, oblique or attenuate. Spikelet ovoid 
oblong, obtuse, mostly blackish, 2-4 mm. long, 1-5-2 mm. wide; glumes 
numerous, dense, at length more or less spreading, elliptic, obtuse, mem- 
branous, keeled, keel greenish, sides stained purplish brown, mostly 

1- 1-3 mm. long; style 2-fid; stamen 1, anther linear or oblong- 
linear, obtuse, most minutely apiculate, 0-3 mm. long. Nut 0-6-0-65 mm. 
long, 0-4-0-45 mm. wide, glistening black and almost quite smooth, 
obovate, rounded or rarely subtruneate at apex, biconvex, the margins 
very narrowly ribbed, the sides sometimes minutely striate, the external 
cells very minute and inconspicuous; style-base very smaU, strongly 
depressed, white, as wide as nut, ca. 0-05 mm. high ; bristles mostly 
4r-6, slender, glistening white, translucent, minutely scabrous or nearly 
smooth, shorter than nut, sometimes rudimentary or absent. — ^Plate X., 
figs. 32-33. 

Western Australia. — ^Kimberley Division : Isdell River, 5 miles below 
Mount Bartlett, July, 1905, Fitzgerald 1274 (ex P.). 

North Australia. — ^Victoria River, Mueller (M.). 

Queensland. — Cook District: Koolatah, 15° 15' S., 142^^ 25' E., on 
edge of lagoon, ca. 200 ft., August, 1936, Blake 12596 ; North of Chilla- 
goe, in channels of Walsh River on sand, ca. 1,000 ft., April, 1938, Blake 
13622; Mount Molloy, banks of lagoons, April, 1932, Brass 2484; Oaims 
in Melaleuca swamp at about sea-level, June, 1935, Bla^e 9359. Burke 

R.S. — ^E. 
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District: Near Normanton, 17° 10' S., 141° 15' B., edge of fresh-water 
lagoon, August, 1936, Blake 12627 ; Normanton, edge of lagoon, August, 
1936, Blake 12521; Carron Creek, GuUiver 14 (M.). Mitchell District: 
Edge of Warrigal swamp near Torrens Creek, March, 1933, White 
8777. Leichhardt District: Gainsford, Bowman (M.). Port Curtis 
District: Eockhampton, wet places, August, 1867, O'Shanesy 95 (M.), 
Nov., 1867, O' Shanes^/ 65, ser. 8 (M.) ; Gracemere, annual rills on sides 
of ranges, Nov., 1870, O^Sham.esy 1272 (M.). Maranoa District: Mil- 
tonise Station, about 30 miles west of St. George, in gilgai in brigalow 
{Acacia harpophylla) scrub, ca. 600 ft., March, 1936, Blake 10819. 

Scattered through the tropical regions of both the Old and the 
New World. 

The species can be readily identified by the tiny glistening black 
nut and the translucent bristles. The preceding species is its closest 
relative in Australia, but besides the smaller size of all its parts, the 
glumes of E. atropurpurea are more prominently keeled, giving to the 
spikelet a distinctly angular appearance, and usually blacker in colour. 
In Blake 12521 the plants are unusually coarse (culms up to 0-6 mm. 
wide) and lax, and the glumes are up to 1-4 mm. long. 

Bentham confused this species with the following one {E. minicta). 
The copious synonymy of the species is cited by Svenson lac, cit. 

25. E. minuta Baeck. in Engler Bot. Jahrb. v. 503 (1884). E. 
atroparpnrea Benth. PL Austr. vii. 296 (1878) partly and excl. var-. ; 
P. Muell. First Census 125 (1882) partly and Sec. Census 211 (1889) 
partly; F. M. Bailey Syn. Queensl. PL 595 (1883), Catal. PL QueensL 
52 (1890), Queensl. FL vi. 1756 (1902), Compreh. Catal. 594 (1913) 
all excl. var. ; Moore, Handb. FL N. S. Wales 451 (1893) ; Maiden and 
Betche Census N. S. Wales PL 28 (1916). E. Maidenii Kiikenthal in 
Fedde, Rep. Spec, Nov. xiii. 135 (1914) inel. var. siibaquaiica. E. 
ccreata Domin Biblioth. Bot. xx. Heft 85, 446 (1915) not of Nees. 

Perennial, but flowering the first year, sometimes producing short 
stolons or rhizomes. Culms tufted, at times also some in rather loose 
linear series when rhizomes are present, erect, spreading or recurved, 
mostly 5-15 cm. long but frequently smaller, and sometimes up to 20 
cm., angular-suleate and usually rather soft and compressible, 04-0-6 
mm. wide ; sheaths purplish at base, thinly membranous, dilated, oblique, 
thinly scarious, and often tom at the orifice. Spikelet ovoid or oblong- 
ovoid, obtuse or sub-acute, dark-coloured, 3-7 mm. long, 2 mm. wide, 
dense-flowered; glumes numerous, elliptic-ovate, obtuse, membranous, 
keeled, keel green rather prominent, sides stained with purplish-brown 
above, 1-7~1*8 mm. long; style 2-fid; stamens 2, anthers oblong-linear, 
minutely apiculate, 0-35-04 mm. long. Nut obovate, sometimes slightly 
attenuate near the base, rather turgidly biconvex, margins ribbed, 0-95-1 
mm. long, 0-65-0-7 mm. wide, shining, minutely reticulate and roughened, 
olivaceous to dark greenish brown but the pericarp tending to blacken 
and wither at maturity, the external cells vertically oblong ; style-base 
whitish, depressed, conical-acuminate, about -J as long and i as wide as 
nut, the annulus prominent, somewhat wider than the rounded apex of 
the latter, upwardly curved from the middle; bristles 7-5, firm, unequal, 
shorter or somewhat longer than the nut, retrorsely scabrous, whitish, 
strongly united at base, somewhat translucent when young. — Plate X., 
figs. 34-37. ^ 

Queensland. — ^Wide Bay District: Nikenbah, N.E. from Mary- 
horoughy June, 1927, Tryon, Moreton District: Coolum, in wet places, 
April, 1938, Blake 13794; Buderim, May, 1933, Middleton; Caloundra, 
wamp near coast, August, 1932, Blake 1372; Petrie and neighbour- 
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hood, in swampy places, Blake 1143, 1254, 1255, 1262 ; various places in 
the neighbonrhood of Brisbane in wet places, Blake 1271, 1361, 1423, 
1436, 4723, 4724, 5018, 12m, Bailey 56 (M.), 91 (B., M.), White; 
Tamborine Mountain, ca. 45 miles S. of Brisbane, in stream througb 
pastures, red soil, 1,800 ft., May, 1930, Hubhard 2524 ; Stradbroke Island, 
edge of Melaleuca swamp, Dec., 1934, Blake 7100> and in wet places 
inland near Point Looko'nt, July, 1938, Blake 13825. 

New South Wales. — North Coast: Byron Bay, Foy'syth 37 (S.). 
Central Coast: Narrabeen, near Sydney, inundated in lagoon and in 
dry claypan, April, 1909, Eamiltoii (S.), on marshy ground, Jan., 1935, 
Blake 7430; Centennial Park, Sydney, Jan., 1909, Hfimilton (S.), 
^'growing under water,’’ Feb., 1909, Hamilton (S.), whole plant 
(except the inflorescence) submerged in the ponds,” Jan., 1900, Cheel 
(S.). 

Victoria. — Central District: Port Melbourne, near mouth of Yarra 
Eiver, Dee., 1891, Feb., 1892, Dec., 1894, March, 1895, Reader (M.). 

And in East Africa, Socotra, Madagascar, and Mauritius. 

I am indebted to Dr. Svenson for the identification of this species. 

There is a great deal of variation, particularly in habit, and this 
may be indicated as follows : — 

(1.) The most common state is that in which the plants form often 
dense tufts with culms of medium height and rigidity; soft rhizomes 
or stolons are sometimes developed. This is typical E. Ma/idenii, and, 
according to Svenson, is indistinguishable from the type of E. mmata. 

(2.) CheePs specimens and one collection of Hamilton’s from Cen- 
tennial Park, both indicated as being taken from submerged plants, 
have elongated very flaccid culms up to 3 dm. long with greenish spike- 
lets. They form the basis of E. Maidenii var. mbaqnatica Kiikenthal, 
but are certainly merely an accidental state due to the habitat. 

(3.) The Victorian specimens have well-developed hardened 
rhizomes, rigid culms with prominent scarious sheaths, nearly globular 
spikelets, browner nuts, and rather larger style-bases. Hamilton’s 
collection from a dry clay-pan at Narrabeen approaches them very 
closely. 

(4.) Blake 12967 comprises mostly tiny plants with few tufted 
filiform culms, and are very similar in appearance to small plants of 
E, atropurpurea. They are flowering in their first year, and are clearly 
the result of the unusually rapid drying-up of the ground due to adverse 
weather conditions. Similar dwarf and depauperate plants of other 
species were associated, while normal plants occupied wet places nearby. 

The Victorian plants are the least closely bound to the general 
trend on account of the browner nut. Generally the nut is yellowish 
when very young, later becomes greenish, and then greenish-brown. At 
extreme maturity the pericarp becomes wrinkled and blackish on the 
wrinkles. 

EXCLUDED OR DOUBTFUL SPECIES. 

Eleodharis geniculata R. Br. Prodr. 224 (1910). [i.e. E, elegans 
(HBK) R. & S.] According to Domin in Biblioth. Bot. xx. Heft 85, 
449 (1915) this American species has been introduced to the neighbour- 
hood of Sydney, where it was collected by Hooker. I have seen no 
specimen from thence. 

E. halmattirina J, M. Black Trans. Roy. Soc. S. Austr. li. 378 
(1927).. This species was based on very immature specimens collected 
by Cleland on Kangaroo Island. It is certainly no EleochanSy and the 
specimens appear to be small plants of a Tetraria, 
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EELATIONSHIPS. 

The geographical relationships of the Australasian species of EUo* 
charis are snimnarised in the following table : — 



13 ( 52 %) 
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The chief phylogenetic interest centres round those groups in which 
endemic species occur. These are the Mutatae, the Multicaules and 
Acutae together with E. neozelandica, and the Aciculares. The 3Iutatae 
comprise in all 18 or 19 species, none of which occur in Europe. In 
Africa 5 or 6 species are known. One of these, E. fishdosa^ is wide- 
spread, E. vdriegata is endemic to Madagascar and Mauritius but is closely 
related to the Indo-Malayan E. laxiflora. E. spiralis, E. dulcis, and 
E. equisetina are found in Madagascar. The remainder of the distribu- 
tion is as follows: — 

Asia (South-east and Malaya): fistmlosa, spiralis, didcis, equise- 
ima, philippmemis, laxiflora,^ 

Australia: fisiulosa, spiralis, dulais, equisetina, pliilippinensis? 
spliacelata,^ nuda,^ Brassii,^ difformis.^ 

Central America, West Indies, Northern South America: 
fistidosa, cellulosa, mutata,"^ plicarhacMs,^ intersiincfa,^ 

North America (Eastern) : cellulosa, equiset aides, ^ qiiadrangidata,^ 
Ro'b'bimii,^ elongata.^ 

There thus appears to be two major centres of concentration, one 
in the Old. World and one in the New World. One species, E. acutan- 
gida, is common to both, though there is a tendency towards the develop- 
ment of distinct trends, and E. spiralis of the Old World is closely allied 
to E. cellulosa of the New World. The other American species 'need not 
concern us here except for the fact that E, BoMinsii and less frequently 
E. elongata exhibit the primitive character of a trigonous nut. Of the 
10 species occurring in Asia and Australia, 9 occur on the latter con- 
tinent (all to be found in Queensland), and four are restricted thereto 
(except that jEJ. spliacelata also occurs in New Zealand) . This is interest- 
ing, for it is scarcely in accordance with the generally accepted dictum 
that much of the flora of northern Australia is of Indo-Malayan origin. 
This theory has been greatly over-stressed, while far too little attention 
has been given to the possibility that northern Australia may have been 
a centre of distribution from which Malaya may have received part of 
its flora. There is quite a lot of evidence in favour of the latter, and a 
great deal against the former generally accepted view, though this is 
scarcely the place to discuss the subject. 

The group of species E. gracilis, E. pachycarpa, E. BietrkMana, 
E, tetraquetra, E, acuta, E, plam^a, E. pallens, E, cylindrostachys, and 
E. neomlandica is a most interesting one, and though distributed 
between four series, the species are undoubtedly closely allied. Whether 
E. pachycarpa be truly indigenous or only introduced as seems more 
likely, matters little. Chiefly by reason of its triquetrous nut and well- 
developed rhizome E. gracilis appears to be the most primitive member 
of the group, while the affinities of the other species may be indicated 
as follows : — 

E. gracilis >■ cf. E. pachycarpa E. tetraquetra 

E, Dietrichiana 

i i 

Y Y 

E. pallens E. acuta E. neozelandiea 

I I 

E. cylindrostachys E. plana 

* The species endemic in the respective areas are indicated by an asterisk. 

Eecently admitted or described ^eeies brings the number up to 2S. Of the 
extra species 2 are endemic in Africa, and 2 in Central America, etc. 
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There seems little doubt that the group is of southern origin. E. 
i etraquetrat, however, extends into south-eastern Asia, having a some- 
what similar range to some of the Miitatae. 

The Aciculares find their greatest development in America (south- 
western United States, Mexico, and the Andes) , where all the species of 
the series are found, except for the two Australian species. One of 
the latter, E. pusilla, is most closely allied to an Andean species, while 
E. atricJm appears to hold an isolated position in the series. 

INDEX. 

In the following index only names based on Australasian specimens 
are mentioned: — 


Eleocharis — 

aoicularis auctt. 

var. elongata Benth. . . 
var. p%mlla 
acuta auctt. . . 
acuta E. Br. . . 
acuta var. pallens Benth. . . 
acuta -var. tenuis Carse 
amhigua Kirk 
atricha E. Br. 
atrioha F. MuelL 
atropurpurea Kunth. 
atropurpurea Benth. 

var. setiformis Benth. . . 
Brassii S. T. Blake . . 
caespitosissima Baker 
capitata R. Br. 
compacta E. Br. 
ccmpacta Douiin 
Cunninghamii Boeck. 
cylmdrostachys Boeck. 
Bietrichiana Boeck, . . 
BietficMana auctt. . . 
diformis S. T. Blake 
dulcis Trin. . . 
equisetina Presl. 
fistutosa (Poir) Link 
flstulosa auctt. 

geniculata (L.) E. &. S. . , 
gracilis E, Br. 
gracilis Hook, f . 
var. j8 Hook, f . 
var. gracillima Hook. f. 
var. TodicaThS Hook. f. 
gracillima Hook, f . , . 
lialmaturma J. M. Black . . 
Hockeri Boeck. 

Maidenii Kiik. 

var. suhaquatica Kiik. . . 
minuta Boeck. 
muoronulata Nees 
mucronulata Palla . . 
mudUcoAMs auctt. 
ncoselandica C. B. Clarke . . 
nigresoens Steud. 
nuda C. B. Clarke . . 
oMusa P. Muell. 
ocreata Bomin 
pachycarpa Besv. 
palUns S. T. Blake . . 
palystris P. MueU. .. 
phU$ppme%Ms Svenson 


. . P. pusilla 
P. pusilla 
P. pusilla 

P. acuta 4“ P. pallens 

.. 18 

. . P. pallens 
. . P. cuiuta 
P. ac^ita 
.. 11 
. . P. nuda 
.. 24 

. . P. minuta 
. . P. atropurpurea 
5 

.. 33 

. . P. geniculata 
P. spiralis 

. . P. spiralis and P. Brassii 
. . P. gracilis 

.. 21 
. . 17 

P. pallens ehiedy 
4 
8 
9 

.. 1 

P. philippinemis 
.. 23 

.. 16 

P, acuta 
. . P. acuta 
. . P. gracilis 
, . P. gracilis 
. - P, gracilis 

Tetraria sp. (?) 

. . P. gracilis 
. . P. minuta 
. . P. minuta 
.. 25 

. . P. acuta 

. . P. acuta and P. pallens 
.. P. gracilis 
.. 22 
.. 12 
6 

. . P. cylmdrostachys 
P. minuta 

.. 14 

.. 20 

. . P. acuta and P. gracilis 
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'plana S. T. Blake . . 
'plant agmea F. M-uell. 
plantaginoides Homm 
pusilla R. Br. . . 
radicans Hook f, 
setacea R. Br. 
sphaoelata R. Br. 
spMcelata auett. 
spiralis Bentli. 
spiralis R. & S. 
striatula G, B. Clarke 
tetraquetra Nees 
tuberosa R. & S. 
variegata Benth. 
variegata Pitzg. 


Isolepis — 

acicularis A. Rich. . . 


Scirpus — 

acutus Poir. . , 
compactus Spreng. 
isdellensis Pitzg. 
pumilio ^reng. 
pusillus Foir. 
sphacelatus Poir. 
tener Spreng. . 


19 

E. equisetina 
E. equisetina 
10 

E. gracilis 
E, caribaea 
7 

P, sphacelata + dulcis + equisetina 
E. spiralis and P. plana 
2 

E. pusilla 

15 ; 

E. dulcis 

E. spiralis and E. Brassii 
E. pMUppin€7isis 


E. gracilis 


E. acuta 
E. spiralis 
E. caespitosissinia 
E. pusilla 
E. pusilla 
E. sphacelata 
E. acuta 


EXPLANATION OP PLATES. 

In all plates the nnt is shown from the dorsal (abaxial) view with the filaments 
removed, the transverse section of the nut with the dorsal side or angle downwards, 
the flower from the adaxial view, and the glume from the abaxial view. 

Pi^TE VII, : Series MUTATAE. 

PIGS. 1-3, Eleocharis fistulosa {Blake 9371),* 1, spikelet, natural size; 2, 
glume, X 5; 3, nut, x 15. PIGS. 4-6, E. spiralis {Blake 12790) : 4, spikelet, natural 
size; 5, glume, x 5; 6, nut, x 15. PIGS. 7-10, E. pMlippinensis {Blake 12968): 
7, spikelet, natural size; 8, transverse seeton of culm, x 2; 9, glume, x 5; 10, nut, 
X 15. PIGS. 11-15, E. difformis {Blake 13203); 11, terrestrial plant, natural size; 
12, glume, X 5; 13, flower, x 5; 14, nut, x 15; 15, surface of nut, x 50. PIGS. 16-19, 
E. Brassii {Brass 1864) : 16, portion of plant, natural size; 17, glume, x 5; 18, 
flower, X 5 ; 19, nut, x 10. PIGS. 2,0-22, E. nuda {Blake 9360) : 20, spikelet, natural 
size; 21, glume, x 5; 22, nut, x 15. 

Plate VIII.: Series MUTATAE and ACICULAEES, 

PIGS. 1-5, Eleocharis sphacelata {Blake 4618): 1, base of plant, natural size; 
2, upper part of culm with spikelet, natural size; 3, glume, x 5; 4, nut, x 10; 5, 
surface of nut, x 50. PIGS. 6-9, E. dulcis {Blake 4'7'81) : 6, spikelet, natural size; 
7, glume, X 5; 8, nut, x 10; 9, surface of nut, x 50. PIGS. 10-13, E. equisetma 
{Blake 1440): 10, spikelet, natural size; 11, glume, x 5; 12, nut, x 10; 13, surface 
of nut, X 50. PIGS. 14r-19, E, pusilla {Blake 4943): 14, plant, natural size; 15, 
glume, X 10'; 16, flower, x 10; 17, nut, x 20; 18, transverse section of same; 19, 
surface of nut, x 50. PIGS. 20-24, E. atricha {Blake 7537) : 20, plant, natural size; 
21, glume, X 5; 22 nut, x 20; 23, transverse section of same; 24, surface of nut, 
X 50. 

Plate IX.: Series TENVISSIMAE, SULCATAE, and MULTICAULES, 

PIGS. 1-4, Eleocharis nigrescens {Blake 13398): 1, plant, natural size; 2, 
flower, X 15; 3, nut, x 25; 4, transverse section of same. PIGS. 5-7, E. caespitosis- 
sima {Fitzgerald 1043): 5, plant, natural size; 6, nut, x 15; 7, surface of nut, 
X 50. PIGS. 8-11, E. pachycarpa {Camfield) : 8, spikelet, natural size; 9, upper 
part of leaf -sheath, x 5; 10, nut, x 15; 11, transverse section of same. PIGS. 12-15, 
E. tetraquetra {Blake 13761); 12, spikelet, natural size; 13, upper part of leaf- 
sheath, x 5 ; 14, nut, x 15 ; 15, transverse section of same. PIGS. 16-22, E. gradlis 
{Blake 7431) : 16, plant, natural size; 17, upper part of leaf -sheath, x 5; 18, glume, 
X 7; 19, flower, x 7; 20, nut, x 15; 21, transverse section of same; 22, surface of 
nut, X 50. PIGS. 23-29, E. Bietrichiana {Bietrich 714) : 23, plant, natural size; 
24, upper part of leaf -sheath, x 5; 25, glume, x 7; 26, flower, x 7; 27, nut, x 15; 
28, transverse -section of same ; 29, surface of nut, x 50. 
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Plate X.: Series ACUTAE, EALUSTEIEOEMEB, and MAGULOSAE, 

FIGrS. 1-7, Eleocharis amta (Blalce 7539): 1, plant, natural size; 2, upper part 
•of leaf -sEeatli, x 2 ; 3, glume, x 7 ; 4, flower, x 7 ; 5, nut, x 15 ; 6, transverse section 
of same; 7, surface of nut, x 50. PIGS. 8-11, E. plana {Blahe 7615) : 8, spikelet, 
natural size; 9, upper part of leaf-slieath, natural size; 10, transverse section of 
culm, X 2; 11, nut x 15. PIGS. 12-19, E, pallens (Blalce 11235) 12, portion of 
plant, natural size ; 13, upper part of leaf -sheath, x 5 ; 14, glume, x 7 ; 15, flower, 
X 7('f 16, nut, X 15; 17, transverse section of same; 18, upper part of another nut, 
X 15; 19, surface of nut, x 50. PIGS. 20-23, E. cylindrostachys (BlaJce 13309): 
20, spikelet, natural size; 21, glume, x 7; 22, nut, x 15; 23, transverse section of 
same. PIGS. 24-28, E. neozelandica (Carsa) : 24, portion of plant, natural size; 
25, flower, x 7; 26, nut, x 15; 27, transverse section of same; 28, surface of nut, 
X 50. PIGS. 29-31, P. genicnlata (Blalce 13539): 29, plant, natural size; 30, nut, 
X 15; 31, transverse section of same. PIGS. 32-33, E. atropurpurea (Blalce 13622): 
32, plant, natural size; 33, nut, x 15. PIGS. 314-37, E. minuia (Blalce 4724): 
34, portions of two plants, natural size; 35, flower, x 10; 36, nut, x 15; 37, surface 
of nut, X 50. 
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New Australian Lepidoptera. 

By A. Jeffeeis Tubneb, M.D., F.R.E.S. 

I wish, to express my thanks to Mr. Kershaw, of the National 'Museum, 
Melbourne, and Mr. Glauert, of the West Australian Museum, for the loan 
of specimens from these collections, and to other valued correspondents. 

Fam. LABEXTiAnAB. 

Gen. Eremodorm nov, 
iprjfjLodcop^a, gift of “the desert — 

Tongue present. Face rough-scaled. Palpi short, ascending, not 
reaching middle of face, to which they are appressed ; second joint shortly 
rough-scaled ; terminal joint minute, acute. Thorax and abdomen without 
crests ; the former slightly hairy beneath. Posterior tibiae with middle 
spurs. Forewings -with a large single areole ; 2 from f , 3 from before angle, 
4 from angle, 5 from well above middle, 6 from upper angle, 7 from end of 
areole connate with 8, 9, 10, which are stalked, 10 separating long before 
8, 11 from end of areole. Btindwings with 2 from f, 4 from angle, 3 from 
midway between them, 5 from above middle of discoeeUulars (f), which are 
nearly straight, 6 and 7 short-stalked from upper angle, 11 anastomosing 
with cell from J to f . 

I know of no near ally to this genus. The neuration is si m ilar to that 
of ChcetolojpJia, but the palpi and wingshape are quite different. It is 
interesting also as coming from the dry west of Queensland. My specimen 
was taken at light during a period of intense drought. 

Eremodorea Jiaflo^sara n. sp. 
d7rAo^a/)09, simple grey — 

$. 28 mm. Head whitish-grey ; face blackish. Palpi fuscous. 
Antennae whitish-grey. Thorax whitish-grey, with a few fuscous scales. 
Abdomen fuscous. Legs fuscous, with pale rings. Forewings elongate-oval, 
costa moderately arched, apex rounded, termen long, oblique, gently rounded, 
becoming slightly sinuate towards tornus ; pale grey ; marl^gs and slight 
irroration towards margins fuscous ; a very fine irregular dentate line from 
f costa to J dorsum ; a discal dot beyond middle, closely followed by a 
slightly darker narrow median shade ; a slightly wavy subterminal line ; 
a terminal line ; cilia whitish, with narrow fuscous bars opposite veins. 
Hindwings very elongate, almost spathulate, termen rounded and slightly 
waved, but almost straight in tomal third ; colour as forewings ; a discal 
dot about middle ; a strongly sinuate subterminal line ; terminal line and 
cilia as forewings. 

Queensland : Quilpie, in May ; one specimen. 

Anomocentris ca^vxyxutha^ n. sp. 

KaTTVO^ovdoSi dark tawny — 

16-17 mm. Head and thorax fuscous-brown. Palpi very small ; 
whitish. Antennse whitish ; in male with short slender pectinations ending 
in tufts of long cilia. Abdomen brownish-fuscous ; apices of segments 
whitish. Legs fuscous, with whitish rings ; posterior pair whitish. Fore- 
wings broadly triangular, costa very slightly arched, apex pointed, termen 
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slightly roimded, moderately oblique ; fuscous-brown ; a slender whitish 
line from | costa to f dorsum, nearly straight ; a whitish slightly waved 
submarginal line, indented above middle, beneath this almost touching 
margin, ending on tornus ; cilia fuscous. Hindwings with termen strongly 
rounded ; brownish-fuscous ; cilia fuscous. 

This tiny species was taken flying in the late afternoon near sunset. 

Queensland : Miles and Roma, in April and May ; two specimens. 

Fam. Sterbhidae. 

Sterrha pulcherrima n. sp. 
fuhherrimus, most beautiful — 

(J. 30 mm. Head and collar brown. Palpi ; fuscous. Antennse 

grey ; pectinations in male 3, extreme apex simple. Thorax crimson. 
Abdomen whitish. Legs whitish ; anterior and middle pairs sprinkled with 
fuscous. Forewings triangular, costa straight almost to apex, apex pointed, 
termen straight, slightly oblique ; crimson ; a subdorsal spot near base and 
three narrow transverse fasciae grey sprinkled with white ; some orange-brown 
suffusion preceding first and between first and second and second and third 
lines ; first fascia at straight, not reaching costa ; second in middle with a 
median posterior tooth ; third at f , slightly waved ; a wavy white subterminal 
line with two small posterior teeth above middle ; cilia whitish. Hindwings 
with termen rounded ; white ; transverse grey lines at middle, and | ; 
cilia white. 

West Australia : Tammin, in September ; one specimen. 

Fam, Geometridae. 

Ghlorocorm pediobates n. sp. 

TreSto^aTT??, roaming the plains. 

(J. 20-23 mm. Face and front of crown ochreous-brown ; back of 
crown green ; fillet white. Palpi ochreous-whitish. Antennae grey-whitish ; 
pectinations in male 5, apical J simple. Thorax green. Abdomen green, 
with whitish scales on apices of segments. Legs ochreous-whitish ; anterior 
pair fuscous. Forewings triangular, costa straight except near base and 
apex, apex obtusely pointed, termen almost straight, oblique ; green sparsely 
sprinJded with minute whitish scales ; a whitish subterminal line scarcely 
traceable ; costal edge ochreous ; cilia green, apices pale grey. Hindwings 
with termen rounded ; as forewings. 

Differs from C. asemanta Meyr., which I have not seen, in the colour of 
face and front of crown ; from C. dichloraria Gn. in the absence of a pale 
longitudinal abdominal streak and in the green cilia. 

Queensland : Miles, in May ; five specimens. 

Gen. Lophothorax nov. 

Xo(f>oda)pa^, with crested thorax — 

Face not projecting. Tongue present. Palpi moderate, thickened 
with appressed scales, rough beneath. Antennae in female shortly 
bipectinate. Thorax with a posterior crest. Posterior tibiae with middle 
spurs. Forewings with 2 from f, 5 from well above middle, 6 from upper 
ai^le, 7, 8, 9, 10 stalked, 11 from near end of cell anastomosing with 12. 
Hindwings with discoceUulars angled, 3 and 4 separate, 5 nearly approxi- 
mated to fi, 6 and 7 separate, 12 approximated to cell to thence diverging. 
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LophotJiorax alampTiodes n. sp. 

akaixTTCohrjs, dark — 

28 mm. Head and thorax fuscous sprinkled with dark fuscous and 
whitish. Palpi ; dark fuscous, base whitish beneath. Antennse dark 
fuscous ; pectinations in female If. Abdomen grey. Legs grey ; anterior 
pair fuscous ; tibise and tarsi with whitish rings. Forewings triangular, 
costa moderately arched, apex subrectangular, termen rounded, oblique, 
crenulate ; fuscous unevenly sprinkled with whitish ; markings dark fuscous ; 
a small iU-defined basal patch followed by a whitish suffusion ; a strongly 
dentate line from f costa to | dorsum ; a short linear oblique discal mark 
followed by a large ill-defined whitish spot ; from beneath this an ill-defined 
dentate line to mid-dorsum ; a finely denticulate fine, white-edged posteriorly, 
from f costa strongly incurved below middle to | dorsum ; cilia fuscous, 
bases barred with white. Hindwings with termen rounded, crenulate ; 
grey ; on dorsum and towards termen strigulated with whitish ; ciHa as 
forewings. 

West Austraha : Coorow, in October ; one specimen. 

Protophyta henigna n. sp. 

benignus, pleasing — 

(J. 60 mm. Head whitish-brown ; face white. Palpi If ; pale grey, 

beneath white. Anteimse brown, apical half of stalk pale grey ; pectinations 
in male 3. Thorax whitish-brown. Abdomen white, dorsum tinged with 
grey towards base. Legs white, with sparse fuscous irroration; anterior 
tibise brown ; anterior and middle tarsi grey. Forewings triangular, costa 
straight, apex pointed, termen strongly rounded, wavy, moderately oblique ; 
grey- whitish ; a brownish basal suffusion traversed by a fine dark brown 
streak ; a dark brown fine from f costa obliquely outwards for a short 
distance, thence acutely angled and angled again inwardly above middle, 
thence inwardly obHque to f dorsum ; a moderately broad grey-brownish 
fascia, its inner edge from f costa to mid-dorsum, gently waved above 
middle, outer edge from f costa, irregularly waved to f dorsum ; followed 
immediately by a broad whitish fine, beyond which the terminal area is pale 
grey ; a faint whitish subterminal fine interrupted towards dorsum by 
two or three very short dark fuscous streaks ; cilia grey-whitish, apices 
white. Hindwings with termen rounded, crenulate, and toothed on vein 
4 ; colour and markings as forewings, but with no basal markings. Underside 
whitish ; a dark fuscous discal dot on each wing followed by a wavy transverse 
line not reaching margins, edged posteriorly by whitish line ; terminal area 
suffused with brown containing a dentate dark fuscous fine not reaching 
margins, its upper end enlarged into a roundish blotch, its whole posterior 
edge defined by a white fine ; on the hindwings the postmedian line has a 
postmedian tooth, and the subterminal is replaced by a broad fascia. 

Nearly allied to P. cdstanea. Turn,, but much larger and more distinctly 
marked, especially distinguished by the basal markings of forewings. 

Queensland : Beaudesert, in October ; one specimen, which flew into 
the railway carriage as it was approaching the town. 

Fam. Oenochbomtdae. 

Taxeofis tJiegalea n. sp. 

d7]yaXeo9, pointed — 

27-30 mm. Head grey ; face blackish. Palpi 1 J ; blackish ; basal 
I of underside white sharply defined. Antennae grey; in male slightly 
laminate, very shortly ciliated. Thorax, abdomen, and legs grey. Fore- 
wings triangular, costa straight to near apex, apex acutely pointed, termen 
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slightly sinuate, oblique ; 12 anastomosing with areole (5cJ) or connected 
with it by a short bar (3^ 1$) ; pale grey with very slight fuscous irroration ; 
markmgs fuscous ; a slender line from ^ costa to | dorsum, often obsolete ; 
a minute discal dot ; a slender line perpendicular to | costa, soon angled 
and sinuate to f dorsum ; often reduced to a series of dots, followed by a 
second parallel dotted hne, occasionally pale-edged posteriorly ; a terminal 
series of dots ; cilia pale grey, apices fuscous. Hindwings with termen 
rounded ; as forewiugs, but markings less distinct. 

Best distinguished from T, intermixtaria Wlk., which it resembles, by 
the shorter palpi and acute apices of forewings. 

West Australia : Mount Barker, Collie, and Denmark, in November ; 
Perth and Mogumber, in October ; nine specimens. 

Taxeotis lechrioschema n. sp. 

Xexpf'OcrxoiJios, with oblique pattern — 

(J. 22-26 mm. Head and thorax grey ; face blackish. Palpi 1 J ; 
blackish, lower surface white sharply defined. Antennae grey-whitish ; in 
male slightly laminate and shortly ciliated. Abdomen grey. Legs fuscous ; 
posterior pair whitish-grey. Porewings rather narrow, triangular, costa 
straight to near apex, apex pointed, termen shghtly rounded, slightly 
obHque; 11 anastomosing with areole (5 cJ) ; grey faintly strigulated with 
fuscous, sometimes brownish-tinged ; markings dark fuscous ; a slender 
oblique line from J dorsum not reaching costa ; a minute discal dot ; a dot 
on I costa ; a strong double line from f dorsum to apex, its outer component 
finely dentate, followed by a series of dots ; terminal area beyond this darker 
grey ; a terminal series of dots ; cilia grey, apices whitish. Hindwings with 
termen rounded ; a double line from mid-dorsum seldom reaching middle ; 
sometimes a subterminal line ; colour, terminal dots, and cilia as forewings. 

A neat little species, which should be easily recognised. 

West Austraha : Merredin, in September ; Tammin, in October ; five 
specimens. 

Taxeotis eutyctodes n. sp. 
evrvKTOs, well-wrought — 

^ 25-26 mm. Head whitish-ochreous anteriorly, grey posteriorly ; face 
ferruginous. Palpi 2|- ; ferruginous sometimes with some white or whitish 
scales at base beneath. Antennae grey ; in male minutely ciliated. Thorax 
and abdomen grey. Legs fuscous ; posterior pair sprinkled with whitish, 
Porewings triangular, costa straight to near apex, apex pointed, termen 
slightly rounded, slightly oblique ; 12 connected by a bar with areole ; a 
ferruginous line containing costal, median, and dorsal dots from | costa 
to J dorsum ; a discal dot ; a fuscous mark on f costa from beneath which 
runs a ferruginous black-dotted sinuate line to f dorsum, closely followed 
by a parallel fuscous line ; a pale subterminal line preceded by some fuscous 
dots ; a submarginal series of blackish dots ; edia grey-whitish. Hindwings 
with termen rounded ; grey ; a transverse fuscous line from f dorsum not 
reaching costa ; sometimes a short fuscous mark at tornus ; submarginal 
dots and cilia as forewings. 

West Australia : Perth, in September ; four specimens. 

Taxeotis xuntJiogramma Low. 

In my revision (Proc. Lin. Soc. N.S.W. 1929, p. 489) the length of the 
palpi is given incorrectly. The correct length is to 1 J. 

Also from West Australia : Tammin, in September. 
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Taeotis maerem n. sp. 

mderens^ mournful — 

25-28 mm. Head and thorax ochreous-whitish or whitish-grey ; 
face blackish. Palpi wholly blackish. Abdomen pale grey. Legs fuscous ; 
posterior pair pale grey. Forewings triangular, costa gently arched, apex 
pointed, teriusn rounded, oblique ; 12 anastomosing with areole (7 1$ ) or 

connected by a bar (3cj 1?) ; grey, with a few fuscous scales ; markings 
fuscous ; sub-basal line obsolete or faintly indicated ; a minute diseal dot ; 
postmedian line reduced to a series of minute dots ; it arises at right angles 
from I costa, but is soon angled and sinuate to | dorsum and followed by a 
parallel series of dots ; a series of dots on termen ; cilia grey- whitish. Hind- 
wings with termen rounded ; colour and markings as forewings. 

West Australia : Perth, in September and October ; Margaret River, 
in October ; Denmark, in November ; nineteen specimens. 

Taxeotis Tielicta n. sp. 

iXcKTog, twisted. — 

(J. 20 mm. Head, thorax, and abdomen grey ; face blackish. Palpi 
IJ ; blackish, base of lower surface white sharply defined. Antermse grey ; 
in male minutely ciliated. Legs grey- whitish sprinkled with fuscous ; 
anterior pair fuscous. Porewings rather narrow, triangular, costa straight 
to near apex, apex pointed, termen rounded, oblique ; 12 anastomistng with 
areole ; uniformly grey with two blackish lines ; first at straight ; second 
from f costa, transverse to middle, there sharply bent inwards and strongly 
concave to f dorsum ; cilia grey, apices whitish. Hindwings with termen 
strongly rounded ; grey ; cilia grey. 

West Australia : Merredin, in September ; one specimen. 

Taxeotis pychrioTnochla n. sp. 

'TTU^Oju.o^Aos'j thickly barred — 

18-20 mm. Head and thorax grey; face blackish. Palpi 1| ; 
blackish, basal | of lower surface white sharply defined. Antennae grey ; 
in male jcninutely ciliated. Abdomen whitish-grey, with a few fuscous 
scales. Legs grey-whitish sprinkled with fuscous ; anterior pair fuscous. 
Forewings triangular, costa straight to near apex, apex pointed, termen 
rounded, oblique ; grey, with dark fuscous markings ; a straight thick line 
from J costa to J dorsum ; a discal dot ; a line from | costa to | domum, 
with a small posterior tooth beneath costa, thence thicker and slightly 
incurved, partly edged posteriorly with white ; a suffused whitish subtermmal 
fine ; a terminal series of dark fuscous dots ; cilia grey, apices whitish. 
Hindwings with termen rounded ,* grey ; a short slender transverse fuscous 
line from dorsum beyond middle ; terminal dots and cilia as forewings. 

West Australia : Merredin, in September ; Coorow in October ; two 
specimens. 


Taxeotis didymosticha n. sp. 

SLSvfio(jrv)( 0 £y twin-lined — 

(J. 18 mm. Head and thorax grey ; face blackish. Palpi 1| ; blackish, 

basal f of lower surface white sharply defined. Antennae grey ; in male 
minutely ciliated. Abdomen missing. Legs whitish sprinlded with 
fuscous ; anterior pair fuscous. Forewings triangular, costa straight, apex 
pointed, termen slightly rounded, slightly oblique ; 12 connected by a bar 
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mtk areole ; grey, with numerous slender whitish transverse lines ; costa 
strigulated with whitish ; markings dark fuscous ; an obscure double sub- 
basal transverse fuscous liue ; a (fiscal dot ; a short mark on f costa, from 
beneath which runs a twice sinuate double line to dorsum before tornus ; 
a terminal series of dots ; ciha grey. Hindwings with termen rounded ; 
grey ; some whitish and fuscous strigulae on dorsum ; terminal dots and ciha 
as forewings. 

West Austraha : Tammin, in October ; one specimen. 

Taxeotis celidora n. sp. 

Kr^Xihopos, blotched — 

$. 20 mm. Head, thorax, and abdomen pale grey ; face blackish. 

Palpi 2 ; blackish, lower surface to f white sharply defined. Anteimse grey. 
Legs grey ; anterior pair fuscous. Forewings rather narrow, triangular, 
costa straight almost to apex, apex acutely pointed, termen sinuate, oblique ; 
12 anastomosing with areole; grey; a transverse blackish line at 1 ; another 
dentate and sinuate at f ; included area suffused with dark fuscous ; second 
fine broadly edged with fuscous posteriorly ; a terminal series of dark fuscous 
dots ; cilia grey, with fuscous points. Hindwings with termen rounded ; 
grey ; terminal (lots and cilia as forewings. 

West Austraha : Coorow, in October ; two female examples. With 
these I took one male (15 mm., 12 connected with areole by a bar), which 
differs in the absence of the broad central blotch on forewings, but is in too 
poor condition for description. 

Gen. Cycloprorodes nov. 

KVKXoiTpcjopa) 8 rj 9 , with rounded prow — 

Face with smooth rounded prominence. Tongue present. Palpi 
moderate, porrect rather slender, smooth-scaled except at base beneath. 
Antennae in female shortly bipectinate. Thorax and abdomen rather stout ; 
the former hairy beneath. Femora smooth. Posterior tibiae with middle 
spurs. Forewings with a simple areole ; 5 from middle of ceU, 11 free, 10 
from ceU giving off 9 to anastomose with 7, 8. Hindwings with 5 from 
middle of ceU, 6 from upper angle, 7 separate, 12 closely approximated to 
cell as far as middle. 

In neuration this agrees with Symphylistis Turn., but differs in the 
prominent face and stouter build. 

Cycloprorodes apalama n. sp. 

aTraXapboSf sluggish — 

40 mm. Head and thorax brown ; face whitish ochreous, lateral 

If ; blackish, terminal and apices of second joints 
o<we<ms-whitish. Antennae whitish, pectinations fuscous. Abdomen 
whitish-ochreous. Legs whitish-ochreous, with slight fuscous irroration. 
Forewmgs elongate-triangular, costa gently arched, apex rectangular, termen 
rounded obhque ; brown sprinkled and strigulated with fuscous ; a small 
fuscous discal ^ot beyond middle ; a thick dark fuscous hne with dentate 
^om apex to tomus ; terminal area beyond this pale brown ; 
cilm pale brown. Hind^gs with termen rounded ; whitish ; terminal area 
suirusea with fuscous ; ciha whitish. 

■Mr ' -^<i®laide, in May ; one specimen received from 
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Dichromodes mescyporphyra n. sp. 
pieGorropfvpoSy purple in the middle — 

cj. 20 mm. 28 mm. Head and thorax reddish-ochreous. Palpi 2 ; 
hlackish, basal half beneath white sharply defined. Antennse fuscous ; 
pectinations in male 3. Abdomen pale grey. Legs fuscous, with whitish 
rings. Forewings triangular, costa straight almost to apex, apex rounded, 
termen rounded, slightly oblique ; reddish-ochreous ; a broad median reddish- 
purple band containing a minute fuscous discal dot ; its anterior edge partly 
whitish, from J costa to f dorsum, with subcostal, median, and subdorsal 
posterior teeth ; posterior edge curved, denticulate, bordered with whitish, 
from f costa to f dorsum ; an interrupted reddish-purple subterminal shade ; 
an interrupted fuscous terminal line ; ciHa grey. Hindwings with termen 
rounded ; grey ; an ill-defined darker shade from f dorsum to midcosta ; 
terminal line and cilia as forewings. 

The sexes are similar. In my revision I was mistaken in ascribing the 
female to D. rufula Prout. Actually it is a very distinct species. 

West Australia : Northampton, in October ; Cunderdin, in November ; 
two specimens. 


Dichromodes rufilinea n. sp. 

TufilineuSi reddish-lined — 

(J$. 22-26 mm. Head and thorax fuscous. Palpi 2 J ; blackish basal 
half beneath white sharply defined. Antennse fuscous. Abdomen and legs 
grey. Forewings triangular, costa slightly arched, apex pointed, termen 
nearly straight, oblique ; dark grey with fuscous markings ; a faint curved, 
sub-basal line ; antemedian from costa to mid-dorsum, straight, with two 
posterior teeth, one above and one below middle ; a small oval pale centred 
•discal spot ; postmedian from f costa to f dorsum, edged posteriorly by a 
pale line ; immediately beyond this a subterminal fascia with a mechan 
rectangular projection and excavations above and below, inner edge of 
fascia below middle suffused with reddish ; cilia grey, with whitish points 
.and apices. Hindwings with termen rounded ; grey ; cilia grey. 

West Australia : Merredin, in September ; two specimens. 

Dichromodes subrufa n. sp. 

.subrufus, somewhat reddish — 

23-24 mm. Head and thorax fuscous. Palpi 1 J ; grey with a 
few white scales at base beneath. Antennae fuscous ; pectinations in male 4. 
Abdomen grey. Legs grey ; anterior pair fuscous, with whitish rings. 
Forewings triangular, costa slightly arched, apex pointed, termen slightly 
rounded, slightly oblique ; grey ; markings fuscous mixed with pale reddish ; 
a moderate dark basal patch containing two pale transverse fines ; median 
band fuscous, narrow ; anterior edge from | costa to mid-dorsum, nearly 
•straight ; posterior from f costa to | dorsum, sfightly angled outwards in 
middle, narrowly whitish-edged posteriorly; a median discal dot; a fine 
irregularly denticulate subterminal fine ; a submarginal shade with a rectan- 
gular median projection posteriorly, excavated above and beneath, posteriorly 
narrowly edged with whitish ; an obscure series of terminal dots ; cilia 
whitish. Hindwings with termen rounded ; grey ; darker towards termen ; 
^ilia grey. 

West Australia : Coorow, in October ; two specimens. 
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Dichromodes phceoxesta n. sp. 

^atoleoTTOs*, darkly polished — 

28-30 mm. Head and thorax fuscous. Palpi 2|- ; blackish, basal 
half beneath white sharply defined. Antennae fuscous ; pectinations in 
male 6. Abdomen grey. Legs fuscous, with whitish rings ; posterior pair 
grey. Forewings triangular, costa slightly arched, apex pointed, termen 
slightly rounded, slightly oblique, crenulate ; glossy fuscous ; an obscure 
dentate dark line at J ; a dark fuscous discal dot ; postmedian line obscure, 
denticulate, from | costa sinuate to | dorsum, edged whitish posteriorly, 
towards dorsum double ; following this some slender dark streaks on veins ; 
a very obscure whitish subterminal line ; an interrupted dark terminal line ; 
ciHa fuscous, with whitish points. Hindwings with termen rounded ; grey ; 
slight fuscous marks on and before tornus ; terminal edge fuscous ; cilia 
grey, apices whitish. 

West Australia : Merredin, in September ; five specimens. 

Dichromodes typhistis n. sp. 

rv^Lcms, smoky — 

5 . 26-28 mm. Head grey. Palpi 2| ; grey, with some white scales 
above and sharply white at base beneath. Antennse fuscous. Thorax 
dark fuscous ; patagia and tegulae grey. Abdomen grey. Legs fuscous, 
with whitish rings ; posterior pair grey. Forewings triangular, costa slightly 
arched, apex pointed, termen rounded, slightly oblique ; grey, with sparse 
fuscous irroration and obscure darker markings ; two slender transverse 
lines near base ; antemedian at dentate, very obscure ; a short transverse 
linear discal mark ; postmedian fuscous posteriorly edged with whitish, 
very obscure ; subterminal faintly marked, sinuate, denticulate ; a fine 
whitish subterminal fine ; a terminal series of triangular dots ; cilia grey, 
apices whitish. Hindwings with termen rounded ; grey, darker towards 
termen ; cilia grey. 

South Australia : Mount Lofty Ranges , in November ; type received 
from Mr. J. 0. Wilson, West Australia ; Mogumber, in October ; 
two specimens. 


Dichromodes capnoporphyra n. sp. 

KdTTVo'TTop^vpos, dark purple — 

$. 24-26 mm. Head and thorax fuscous. Palpi IJ ; wholly fuscous. 
Antennae fuscous. Abdomen grey. Legs with whitish rings, fuscous ; 
posterior pair grey. Forewings triangular ; costa straight to near apex, 
apex obtusely pointed, termen rounded, shghtly oblique ; fuscous, purple- 
tinged, with darker markings ; two slender transverse sub-basal lines ; a 
slender antemedian line at J ; a hnear transverse median discal mark ; 
postmedian slender from | costa, obliquely outwards, bent inwards in middle 
to f dorsum ; a terminal series of dots ; cilia ochreous-whitish, with a fuscous 
median line. Hindwings with termen rounded ; grey ; sometimes a small 
fuscous discal mark ; cilia as forewings. 

West Australia : Mogumber, in October ; two specimens. 

Enchocrana lacisfa Turn. 

In one female and in a male from Coorow vein 12 of the hindwings 
aaiastomoses with the cell. Antennal pectinations in male 6. 
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Enchocrana oxy storm n. sp. 
oivarofjLO^y sharp -tootlied — 

28 mm. Head fuscous sprinkled with whitish ; frontal process long^ 
slender, acutely pointed. Palpi 2 ; fuscous sprinlded with whitish. Antenna 
fuscous ; pectinations in female 3. Thorax and abdomen fuscous. Legs 
fuscous, with whitish rings. Porewings elongate-triangular, costa very long, 
straight, apex acute, termen long, strongly rounded, strongly obhque ; 
fuscous, with very slender fuscous lines ; antemedian at J, outwardly obhque ; 
postmedian from f costa to | dorsum, shghtly sinuate ; a terminal line ; 
ciha fuscous, with whitish bars between crenulations. Hindwings with 
termen not rounded, toothed on veins 3 and 6 ; as forewings, but hues 
scarcely traceable. 

In the hindwings 12 anastomoses with the cell. 

West Austraha : Coorow, in October ; one specimen. 

Lissomma thmsyscherm n. sp. 
dpaavorxrjyiog, boldly patterned — 

$. 34 mm. Head blackish sprinkled with whitish ; face with a rounded 

prominence, from which springs a down-curved beak-like chitmous process. 
Palpi 1^ ; blackish sprinkled with whitish. Antennae fuscous ; in female 
simple. Thorax with a posterior crest ; blackish sprinkled with whitish. 
(Abdomen missing.) Legs blackish, with whitish rings ; posterior tibiae 
with middle spurs. Porewings elongate-triangular, costa straight almost' 
to apex, apex acute, termen rounded, obhque, dentate ; white partly suhused 
with blac^h, appearing grey ; marltogs blackish ; costal and median basal 
spots, the latter with acute posterior tooth ,* a sinuate sub-basal transverse 
Ihie ; antemedian at irregularly dentate ; several streaks on veins in 
median area ; a large transversely oval pale-centred discal spot ; postmedian 
from f costa to f dorsum, irregularly dentate, a sharp posterior tooth beneath 
costa and an anterior tooth above dorsum ; edged posteriorly with white ; 
a wavy subterminal hne from costa before apex to tornus, edged posteriorly 
with white ; a series of interneural streaks running into termen, on which 
is a dark hne ; ciha grey. Hindwings with termen scarcely rounded, dentate ; 
basal half white, with a smaU fuscous discal mark ; posterior hah grey, with 
two irregular blackish postmedian lines, the second edged white ; an incom- 
plete white-edged subterminal line, ciha barred with blackish on apices of 
dentations. 

I formerly separated' Dinocephalus Front from Lissomma Warr. by the 
absence of middle spurs, but the a ffinit ies of this species are with the former 
genus, which should, I think, be merged in the latter. 

West Austraha : Yanchep, in September ; one specimen. 

Gen. Nycticleptes nov. 
vvKriKXeTTrrjSy prowling by. night — 

Pace with moderate rounded projection. Tongue strongly developed. 
Palpi moderately long, porrect ; second joint thickened above and beneath 
with rough hairs ; terminal joint short and very stout, apex obtusely rounded ; 
Thorax and abdomen stout ; thorax hairy above and beneath with a smaU 
basal dorsal crest; abdomen smooth-scaled. Coxae and femora hairy; 
tibi^ with spurs short ; posterior with middle spurs. Porewings with ceU \ ; 
2 from f , 3 from angle, 4 from shortly above, 5 from weh above middle (f), 
6 from upper angle, 7, 8, 9 stalked from shortly before angle, 10 from cell. 
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^approximated to 8, 9 beyond 7 but not connected, 11 from f, free. Hind- 
wings with cell not quite | ; 2 from f , 3 from near angle, 4 from angle, 5, 6, 7 
closely approximated at origin, 12 closely approximated to ceE from | to f , 
thence diverging. 

It is likely that in other examples 10 may be connected with 8, 9 forming 
a long narrow areole. The structure of the antennae is not known. The 
genus is near Eypographa, differing in 11 of forewings being free, and the 
close approximation of 5 and 6 of the hindwings. 

Nycticleptes lechriodesma n. sp. 

XexpioSeayosy obhquely banded — 

(J. 50 mm. Head, palpi, thorax, and abdomen fuscous. (Antennae 
missing.) Legs fuscous, with whitish rings. Forewings triangular, costa 
and termen long, dorsum comparatively short, costa straight, apex acute, 
termen rounded, sinuate beneath apex, shortly dentate ; fuscous ; a broad 
subtermtnal fuscous-whitish fascia from apex to tornus, anterior edge nearly 
straight, posterior edge slightly curved, crenulate ; cilia fuscous. BSndwings 
with termen strongly toothed on veins 4 and 6 ; colour as forewings, with 
a similar but broader subterminal band. 

South Australia : Pumong, near Murray Bridge ; type m National 
Museum, Melbourne. 


Oenochroma celidophora n. sp. 

'KrjXL8o(f)opa, blotched — 

32-36 mm. Head and thorax pale grey. Palpi 1| ; pale grey. 
Antennae grey ; pectinations in male 10. Abdomen whitish-grey. Legs 
whitish sprinMed with grey ; tarsi grey ; anterior tibiae with a terminal 
hook. Forewings elongate-triangular, costa straight to beyond middle, 
thence slightly incurved, apex acute, termen sinuate, sHghtly oblique ; pale 
grey, with a few fuscous scales ; an oblique suffused grey line from f costa 
to I dorsum, a slightly sinuate line of minute fuscous dots from costa near 
apex to f dorsum ; cilia grey, apices whitish. Hindwings with termen 
shghtly rounded ; as forewings, but subterminal dots not developed. Under- 
side whitish, with a large oval dark fuscous blotch above tornus in forewings 
only, and slender subterminal dotted lines on both wings. 

Best differentiated from 0, subustaria Wlk. by the markings on 
underside. 

West Australia : Coorow, in October ; six specimens. 

Fam. Noctuidae. 

Graphiphora ctenota n. sp. 

KT€uo}To^y pectinated — 

34 mm. Head reddish-brown ; lower edge of face whitish-ochreous. 
Palpi 2| ; whitish-ochreous, outer surface of second joint dark fuscous 
edged beneath with brown. Antennae grey ; pectinations in male 3 (apices 
broken off). Thorax reddish-brown ; tegulae except apices whitish- 
ochreous. Abdomen grey ; beneath whitish, with lateral blackish spots. 
Legs fuscous, partly tinged brownish, with whitish rings. Forewings 
elongate-triangular, costa nearly straight, apex rectangular, termen straight, 
rounded beneath, not oblique ; pale ochreous-brown, with blackish markings 
apd stdgulae ; these strigulae are most developed on costal and dorsal margins, 
wi% one ia^er in mid-disc at orbicular obsolete; reniform narrow, 
ppbcresc^tric ; an interrupted line from f costa, outwardly curved, bent 
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inwards to | dorsum ; slight indications of a subterminal line ; cilia pale 
brownish. Hindwings with termen rounded ; fuscous, paler, towards 
base ; cilia ochreous-grey- whitish, with a fuscous median line. 

If it were not for the male antennae, this might be mistaken for an 
aberration of G, compta Wlk. 

New South Wales : Scone, in October ; one specimen received from 
Mr. H. T. Nicholas. 


Gen. Thoracolopha nov. 

6a)paKoXo(f)o^, with crested thorax. 

Face not prominent. Palpi ascending, not reaching beyond middle of 
face; second joint thickened with appressed scales ; terminal joint very 
short or minute, obtuse. Antennae of male very shortly ciliated. Thorax 
clothed with scales ; with a posterior crest and large tegulae. Abdomen 
without crest. Posterior tibiae hairy ; middle spurs present. Neuration 
normal. 

Though reluctant to make a new genus, I am unable to place the three 
following species in any previously described. Of Australian genera, they 
appear nearest to Syntheta Turn., but differ in the much shorter palpi, the 
larger tegulae, and the origin of the obsolescent vein 5 of the hindwings 
from the middle of cell. Type T. pissomphra. 

Thoracolopha pissonephra n. sp. 

'rTia(Tove<f)pos, TOth black rerdform. 

27-30 mm. Head blackish or whitish-ochreous. Palpi blackish, 
apices whitish. Antennae blackish ; ciliations in male Thorax blackish ; 
patagia sometimes edged with grey, or sometimes patagia and centre 
ochreous-whitish. Abdomen fuscous. Legs fuscous, with ochreous-whitish 
rings, Forewings elongate-triangular, costa straight, apex rounded- 
rectangular, termen slightly rounded, not obhque ; fuscous-grey ; costa 
strigulated with blackish and ochreous-whitish ; sometimes a white median 
sub-basal dot; orbicular small, circular, outlined with white; reniform 
large, black, triangular, the posterior inferior angle produced ; a transverse 
dentate fuscous line between stigmata ; a blacldsh subterminal shade 
beneath costa ; some dark fuscous streaks ending in pale terminal dots ; 
cilia fuscous. Hindwings with termen rounded ; grey ; a fuscous discal 
dot and terminal line ; ciha grey, apices fuscous. 

West Australia : Albany, in November ; Margaret River, in October ; 
Perth ; Narrogin ; six specimens. 

Thoracolopha plcesiospila n. sp. 
irXaiaLocnTiXosj square-spotted — 

cj. 23 mm. Head brownish-fuscous. Palpi with minute terminal 
joint ; ochreous-whitish, external surface of second joint except apex dark 
fuscous. Anteimse fuscous ; ciliations in male less than Thorax with a 
strong posterior crest ; brownish-fuscous. (Abdomen missing.) Legs dark 
fuscous, with whitish rings ; posterior pair mostly whitish. Forewings 
elongate-triangular, costa nearly straight, apex subrectangular, termen 
slightly rounded, scarcely obhque ; pale fuscous reddish-tinged ; markings 
blackish ; a whitish costal dot near base, a second at a third in middle, 
and five more between this and apex ; a fine transverse fine from J costa to 
f dorsum, sharply indented above dorsum ; a large somewhat quadrangular 
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xeniform connected by a wavy line with mid-dorsmn ; beyond this is a paler 
area traversed by a fine line, which starts from a midcostal dot and is bent 
twice quadrangularly well beyond reniform and again beneath it, whence 
it proceeds direct to dorsum at | ; a terminal series of spots edged anteriorly 
with reddish ; cilia fuscous, apices whitish. Hindwings with termen shghtiy 
sinuate ; whitish, with grey discal dot and terminal suffusion ; cilia whitish, 
bases grey. 

Queensland : CuimamuUa, in April ; one specimen. 

Thoracolofha alychnodes n. sp. 

dAu;\ya)S7^s*5 dark — 

26 mm. Head, thorax, and abdomen fuscous ; thorax with a strong 
posterior crest. Palpi with terminal joint very short, obtuse ; dark fuscous, 
terminal and apex of second joint ochreous -whitish. Antennae fuscous ; 
ciliations in male about -J-. Legs dark fuscous, with whitish rings ; posterior 
pair mostly whitish. Porewings elongate-triangular, costa gently arched, 
termen slightly rounded, shghtiy obhque ; fuscous-grey ; a whitish costal 
dot near base, a second at a third at middle, and two more beyond this ; 
an obscure double very strongly dentate dark fuscous fine at J ; reniform 
scarcely indicated by a pale dot ; a very fine wavy dark line starting from 
a dot on midcosta, quadrangularly bent well beyond and beneath reniform, 
thence to f dorsum ; ciha fuscous, apices paler. Hindwings with termen 
rounded ; whitish-grey ; ciHa whitish, with a grey sub-basal fine. 

Queensland : Gayndah, in October ; one specimen. 

Caradriim stigmatucha n. sp. 

€rrcyy>aTovxoS) well branded — 

28 mm. Head and thorax grey sprinkled with whitish. Palpi grey 
sprinkled with whitish ; base and inner surface white. Anteimse black 
finely aimulated with whitish. Abdomen ochreous-whitish. Legs whitish 
sprinkled with fuscous ; anterior pair dark fuscous, with whitish rings. 
Eorewings triangular, costa straight, termen gently rounded, not oblique ; 
grey sprinkled with white and fuscous, appearing light grey ; a short fuscous 
mark from base of costa, edged posteriorly white ; a fine shortly dentate 
line from J costa to J dorsum, indented above dorsum ; interrupting this, 
a round white orbicular spot with grey centre ; a fuscous shade from costa 
before middle to mid-dorsum ; immediately beyond this an 8-shaped white 
reniform with two grey centres ; postmedian double, partly filled in with 
white and with some white dots beyond, from f costa to tornus, sinuate, 
with a sharp tooth above tornus ; a grey subterminal shade, well defined 
posteriorly, with quadrangular projections above and below middle ; a 
terminal series of fuscous lunules edged with white ; cilia grey, with narrow 
whitish bars, Hindwings with termen slightly rounded ; pale grey ; cilia 
whitish, with a pale grey sub-basal line. 

Queensland : Roma, in April ; one specimen. 

Gen. Thaumasiodes nov. 

6aviMiaia>h7)s, marvellous — 

Tongue present. Palpi moderate, upturned ; second joint moderately 
thii^ned; terminal joint very short, obtuse. Abdomen with prominent 
cm sixth and seventh segments. Posterior tibise smooth ; all spurs 
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present and long. Forewings without areole ; 7, 8, 9, 10 stalked, 3 and 4 
separate. Hindwings with 3 and 4 stalked, 6 and 7 connate, 12 anastomosing 
with cell near base. 

Allied to Arceopiera Hmps., from which it differs in the strong 
abdominal crests and separation of 3 and 4 of the hindwings. 

Thaumasiodes eurymitra n. sp. 

€vpviiirpos> broadly girdled — 

$. 12 mm. Head white. Palpi dark fuscous. Antennge fuscous ; basal 

joint white. Thorax with anterior half white, posterior half fuscous. Abdo- 
men fuscous ; base, crests, and underside whitish. Legs fuscous ; posterior 
pair white. Forewings elongate-triangular, costa almost straight, apex 
pointed, termen rounded, strongly oblique ; grey, greenish-tinged ; markings 
blackish partly outlined with white ; a broad antemedian fascia, inner edge 
from i costa to dorsiun near base, outer edge from midcosta to mid-dorsum 
with a small acute tooth beneath costa and another below middle ; a curved 
dentate line edged white posteriorly from f costa to below middle of disc ; 
a short white indented line from costa near apex ; rather large apical and 
subapical fuscous spots ; cilia pale grey, bases barred with fuscous. Hind- 
wings with termen rounded ; colour and antemedian band as forewings. 

North Queensland : Lake Barrine, in September ; one specimen. 

Gen Eremobates nov. 
ipr]pLO^aTr}Sy roaming the desert — 

Tongue present. Face with strong conical rounded protuberance. 
Antennae in male shortly ciliated. Palpi rather long, porrect, thickened with 
appressed scales ; terminal joint short, obtuse. Thorax with strong posterior 
orest. Abdomen with small basal crest. Legs smooth ; posterior tibiae with 
middle spurs. Forewings with areole ; 2 from |, 3 and 4 approximated from 
angle, 5 from slightly above, 6 from upper angle, 7 connate with 8, 9 from 
areole, 10 separate, 11 from cell. Hindwings with cell less than \ ; 2 from 
I, 3 and 4 connate from angle, 5 from below middle parallel to 4, 6 and 7 
connate from upper angle, 12 anastomosing with cell near base, thence 
diverging. 

Not near any other genus, though structurally it approaches Tarmhe. 

Eremobates dolera n. sp. 

doXepog, deceitful — 

(J. 28 mm. Head and thorax brown. Palpi 1 J ; brown. Antennae 
grey ; ciHations in male Abdomen ochreous-grey- whitish. Legs fuscous, 
with whitish rings ; posterior pair whitish-ochreous. Forewings triangular, 
costa straight, apex rounded, termen shghtly rounded, slightly oblique; 
basal area dark brown ; a broad median band, anteriorly dark brown, 
posteriorly suffused with pale grey, edged by whitish-ochreous lines, anterior 
from ^ costa to mid-dorsum, posterior from f costa to dorsum near tornus, 
with a strong obtuse median tooth ; terminal area suffused pale grey ; a 
terminal series of dark fuscous dots ; cilia grey. Hindwings with termen 
rounded ; a faint antemedian fuscous discal dot ; a terminal fuscous band, 
broad at apex, narrowing suddenly above tornus ; cilia grey- whitish. 

Superficially this species is very suggestive of the Larentiadce. 

Central Australia : Tennant’s Creek ; type in National Museum, 
Melbourne. 
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Selepa picilinea n. sp. 
picilinem, with pitch-black lines — 

$. 28 mm. Head, palpi, antennae, and thorax grey. Abdomen ochreous- 
whitish, crest on basal segment represented by a small grey disc. Legs 
whitish ; anterior pair grey. Forewings rather broadly sub-oval, costa 
strongly arched, apex rounded-rectangular, termen gently rounded, oblique ; 
light grey, with blackish markings ; antemedian Me double from ^ costa 
to I dorsum slightly outwardly curved, indented above dorsum ; postmedian 
from f costa to f dorsum, obtusely bent in middle, posteriorly edged with 
white ; a broad oblique suffusion connects middle of first with origin of 
second line ; in this is a white discal dot ; three or four costal dots beyond 
this ; faint indication of a subterminal line ; a terminal series of triangular 
dots ; cilia grey. Hindwings with termen rounded, slightly waved ; 
whitish suffused with grey towards termen ; cilia whitish. 

Queensland : Eockhampton in May ; one specimen. 

Calathma Tiemicapna n. sp. 

eyLiKaTTvoSy half dusky — 

$. 27 mm. Head and palpi grey. Antennae fuscous. Thorax dark 
fuscous, with a few whitish scales, patagia broadly grey. Abdomen pale 
grey. Legs fuscous ; posterior pair whitish. Forewings narrowly triangular, 
costa gently arched, apex rounded, termen obliquely rounded ; basal area 
and costal half broadly dark fuscous ; remainder of disc whitish, with dark 
fuscous irroration and markings ; a fine dentate transverse line from f costa, 
becoming outwardly obhque at its upper end ; an oblique series of four 
dots between veins follows this ; a broad sinuous line from before tornus ; 
a submarginal series of dots between veins ; cilia grey, bases barred with 
fuscous. 

Queensland : Eoma, in April ; one specimen. 

Calathusa phceoneura n. sp. 

^aiovevposy dark-veined — 

$. 28 mm. Head and thorax fuscous sprinkled with whitish. Palpi 
grey. Antenna fuscous. Abdomen whitish-ochreous, with a few reddish 
scales. Legs whitish ; anterior pair grey, with whitish rings. Forewings 
narrowly triangular, costa moderately arched, apex rounded, termen 
obliquely rounded ; grey, with dark fuscous markings and some patchy 
whitish suffusion ; an outwardly curved line from before i costa to ^ 
dorsum; an outwardly oblique hne from before | costa, rather sharply 
angled in middle, again angled and thence transverse to | dorsum ; 
terminal area partly suffused with white, traversed by fine interrupted 
streaks on veins ; a submarginal series of dots between veins ; cilia whitish, 
with grey bars. Hindwings with termen slightly sinuate; grey-whitish 
suffused with grey towards apex ; cilia whitish. 

Queensland : Yelarbon, near Inglewood, in November ; one specimen. 

Diatenes acrocati^ta jx. sp. 
aKpoKovcTTo^y. scorched at the apex — 

$- 32 mm. Head and thorax whitish-brown, with few scattered blackish 
scales. Palpi 3, second joint long, expanded antero-posteriorly towards 
terminal joint short, obtuse ; pale brownish. Antennae fuscous. 
Abdomen sprinkled with whitish and towards base with pale ochreous. 
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Legs fuscous, with, brown-whitish rings. Forewings triangular, costa nearly 
.straight, apex rectangular, termen straight, rounded beneath, scarcely 
oblique ; whitish-brown ; a suffused interrupted brown costal streak to f ; 
a-n incompletely developed double dentate sub-basal fuscous transverse 
line ; reniform small, quadrangular, pale centred with brown outline ; a 
triangular dark fuscous apical blotch bounded by a straight line from f costa 
to midtermen ; in it three pale costal dots and a large oval apical brown 
spot ; a very fine parallel dark fuscous fine precedes blotch, which is 
traversed by a fine fuscous subterminal line prolonged by a series of dots to 
I dorsum ; a submarginal series of pale dots ; ciha fuscous, on apex whitish- 
brown, below middle grey. Hindwings with termen strongly rounded ; 
grey, paler towards base ; cilia grey. Underside of hindwings with a fuscous 
spot at and curved transverse postmedian and subterminal fines. 

North Queensland : Kuranda, in June ; one specimen. 


Gen. Alophosoma Turn. 

The conical frons has an apical circular depression partly hidden by a 
tuft of scales above it. 

Alophosoma cana n. sp. 

canus, whitish-grey — 

(J. 35 mm. $. 40 mm. Head and palpi grey. Antennae grey ; in male 

bipectinate, pectinations 3. Thorax grey mixed with whitish. Abdomen 
ochreous-grey-whitish. Legs whitish-grey. Forewings elongate-triangular, 
•costa straight, slightly arched before apex, apex rounded-rectangular ; 
termen slightly rounded, slightly oblique ; grey largely suffused vith wfitish ; 
,a whitish basal patch edged by a fine fuscous fine, very strongly toothed in 
middle, indented above and beneath ; fine fuscous streaks on veins ; a fine 
curved wavy fuscous fine from f costa to before tornus, indented above 
dorsum ; two spots above tornus and several interneural streaks between 
these and costa fuscous ; cilia whitish, with grey bars. Hindwings with 
termen rounded ; in male white narrowly suffused grey on apex and termen ; 
in female grey except near base and dorsum ; cilia white. 


North Queensland : Georgetown ; two specimens in rather poor 
condition. 


Prorocopis mitotypa n. sp. 
jiLTOTVTTos, thread-marked — 

d* 28 mm. Head and thorax grey sprinkled with whitish. Palpi grey, 
bases whitish. Antennae grey ; cfiia in male | with slightly longer bristles. 
Abdomen ochreous-whitish ; basal crest fuscous. Legs grey ; posterior 
pair whitish. Forewings narrowly triangular, costa rather strongly arched, 
apex obtusely pointed, termen slightly, rounded, slightly oblique; grey; 
markings formed by extremely slender fuscous fines ; a sub-basal line acutely 
toothed above middle ; a double wavy fine from J costa to J dorsum ; 
orbicular shortly before this, small, circular, and slenderly outlined ; ren^orm 
large ; postmedian obsolete at costa, outwardly curved to well below middle, 
thence curved upwards and touching reniform, curved again downwards, 
indented, endiug on f dorsum ; subterminal pale ; irregularly dentate, 
partly fuscous-edged ; a crenulate submarginal line ; cilia grey. Hindwings 
with termen slightly sinuate ; white, slightly suffused with grey on termen ; 
cilia white. 

Central Australia : Mount Liebig ; one specimen received from Mr. 
J. O. Wilson. 
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Ophyx dochmotoma n. sp. 

Boxi^oroyos, obliquely divided — 

(J. 40 mm. Head, thorax, and abdomen grey. Palni with .. 

reaching vertex, thickened -with loosely appressed scales terrnint i — 
stout, obtuse ; blackish, extreme base Jhig Sex o? termSoTnt Tr b 
^tenn* ^ey in male shortly cihated (i) ;it^h C^r SS. 
mth wlutish rmgs ; knees of anterior pair blackish. Poremnes efonS 
triangular, costa almost straight but slightly sinuate anex ^ * 

gently rounded, slightly erenSate, : 

edge whitish m central portion; indications of a slendJr’ fu2ou?dp,?+ 
antemedian line ; reniform dotlike, pale, with fuscous oSfrl 
almost straight ochreous-whitish line from | costa to I dorsuh^ bn 
narrow obscure fuscous fascia with dentatVposteriof a 

fuscous terminal hne ; cdia grey. Hindwings i^th termen rounded 
termmal band, and cilia as forewings ■ in male the dnTooi u w ’r 
occupied by a imely corrugated scfleiess area which is ^dongS for t 
short distance between vems 5 and 6; 6 and 7 are separate at SS 
Queensland: JSToosa, in May ; one specimen. 

Gen. Chorizomena nov. 

X<^p^loiJi€vos, remote, isolated — 

»a^\eyond fa». £ ™d™SS Sot 

shortly above angle, diseocellular incurved, cell f, areofo very ^larue^sn^ 
projectmg beyond cell to f, 6 from near base of areole 7 from near i+f » ^ 

8 and 9 stalked, 10 from areole very near them ll’ from middlA nf 
™mg close to areole but not connoted. Swings Sh d^^^ 

2 from I, 4 from angle, 3 from midway between 5 aunroxirm+nd at n ■ ^ ’ 
to 4, 6 from upper angle, 7 from before middle of ce/^strSivS rtr^Ld 
closely approximated to 12, but not connected ’ 

T1i 6 species described below bas tbe win p'-gTi a -na nf /-\-p +!» /n 
group of the Oeometridee. StructuraUy it is ciSlv 

f do tieblntZ^. 

Chorizomena nivosa n. sp. 

nivosus, snow-wbite — 


(Endeavour River) ; type in National 
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Artigisa microsticta n, sp. 
liiKpoGTiKTos: miiiutely speckled — 

22-25 mm. Head and thorax browihsh-fuscons. Palpi very long, 
obliquely ascending, second joint exceeding vertex, terminal joint stout, 
obtusely pointed ; brown, at base fuscous, terminal joint pale at base and 
apex. Anteimse fuscous ; with tufts of long cilia (3), Abdomen fuscous- 
brown ; tuft fuscous. Legs fuscous, with whitish rings. Forewings 
triangular, costa very slightly arched, apex subrectangular, termen rounded, 
oblique, slightly crenulate ; brownish-fuscous ; stigmata obscure, blackish ; 
orbicular round or dotlike ; reniform obliquely elongate, constricted in 
middle, sometimes partly obsolete ; a wedge-shaped whitish-ochreous 
costal mark at about f , bisected by a fine minutely dentate fuscous line to 
f dorsum, on its edges minute whitish-ochreous specks ; a submarginal 
series of blackish dots, each preceded and followed by a whitish-ochreous dot ; 
ciha fuscous, with some reddish-purple scales. Hindwings with termen 
slightly rounded, dentate ; as forewings. 

North Queensland : Ravenshoe and Mfilaa Millaa (3,000 feet), in 
September, November, and December. Queensland : MontviUe (1,500 feet), 
near Nambour, in September. Four specimens. 

Gen. Philogethes nov. 

<j>LXoyr}dr]s, cheerful — 

Head with frontal tuft. Tongue strong. Palpi very long, porrect ; 
second joint extremely long, thickened with rough scales, with a ridge of 
long rough scales on upper surface throughout ; terminal joint short, acute. 
Antennae in male shortly ciliated. Forewings with areole present ; 2 from 
middle, 3, 4, 5 approximated from angle, 6 from upper angle, 7 connate 
with 8, 9, 10 from areole, 11 from beyond middle, anastomosing shortly with 
areole. Hindwings with 2 from 3 and 4 stalked, 5 from well above angle 
(1), 6 and 7 connate, 12 anastomosing with cell near base. 

Probably allied to Hypenodes Gn., which has lost the areole in the 
forewing. 

Philogethes metableta n. sp. 

[jL€ra^X7]Tos, variable — 

(J. 18-20 mm. Head whitish ; face sometimes fuscous. Palpi fuscous, 

lower hah of external surface sometimes brown-whitish. Antennae brown- 
whitish, towards base annulated with dark fuscous ; ciliations in male less 
than 1. Thorax brown- whitish ; bases of tegulae dark fuscous. Abdomen 
brown-whitish ; sometimes with a pair of dark fuscous dots on second 
segment, or some dorsal suffusion on terminal segment. Legs brownish- 
whitish, with some fuscous scales ; apices of tibiae fuscous. Forewings 
elongate-triangular, costa straight to near apex, apex round-pointed, termen 
wavy, strongly angled on vein 4, incurved between this and apex ; brown- 
whitish, with fuscous markings ; a short streak on costa from base ; a line 
from costa near base to base of dorsum ; a straight, slightly dentate line 
from I costa to J dorsum ; a similar line from before nddcosta to J dorsum, 
followed by a narrow fuscous suffusion more or less complete ; two dots 
above middle transversely placed follow this ; a fine, strongly sinuate, 
shghtly dentate line from beyond midcosta to beyond mid-dorsum ; a 
sinuate subterminal line sometimes preceded by three ferruginous dots ; a 
submarginal series of dots ; in one example a quadrangular blotch between 
subterminal Ime and termen, from which a strong line cutting subterminal 
' runs to dorsum ; a fine terminal line ; cilia brown-whitish, on excavation 
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fuscous. Hindwings with termen slightly rounded, irregularly dentate ; 
two approximated antemedian lines, between which is a discal dot ; a series 
of dots from tornus, closely followed by a line, neither reaching costa ; 
between them two discal dots ; submarginal dots and cilia as fore wings. 

North Queensland : Kuranda, in May ; Lake Barrine, in September ; 
Ravenshoe, in January ; three specimens. I have seen another from 
Eungella. 

Pam. Lymantbiad^. 

Lcelia turneri Colhnette. 

Collenette. Ann. Mag. Nat. Hist. (10) xiii., p. 216 — 

This species probably came from New Guinea and should not be included 
in our Australian list without verification. 

Dr. G. A. Waterhouse has informed me that specimens in the British 
Museum ex Coll. Oberthur and labelled Kuranda. P. P. Dodd ” were 
actually captured in New Guinea. 

Pam. ANTHELIDiE. 

Anthela glauerti n. sp. 

(J. 30-32 mm. Head, thorax, palpi, antennae, abdomen, and legs 
brownish-fuscous ; palpi 1 ; antennal pectinations 6. Porewings triangular, 
costa straight almost to apex, apex pointed, termen rounded, slightly 
oblique ; brownish-fuscous ; wLitish discal spots at J and | ; cilia con- 
Golorous. Hindwings with termen rounded ; colour as forewings ; a median 
whitish spot, which is more distinct on underside. 

North-west Australia : Yalbalgo ; two specimens received from the 
West Australian Museum. 


Anthela decolor n. sp. 

decolor, faintly coloured — 

46-48 mm. Head, palpi, antennae, thorax, abdomen, and legs 
ochreous-grey-whitish ; palpi 1. Porewings triangular, costa straight, apex 
pointed, slightly produced, termen sinuate, not oblique ; ochreous-grey- 
whitish ; markings slightly darker grey ; a line from J costa to | dorsum ; 
a sinuate subterminal fascia ; a narrow terminal fascia on costal haK of 
termen ; ciHa whitish. Hindwings with termen rounded ; colour as fore- 
wings ; fascia median. 

North-west Australia : Yalbalgo ; two specimens received from the 
West Australian Museum. 


Anthela virescens n. sp. 

virescens, partly green — 

40-45 mm. Head, thorax, and abdomen reddish-brown. Palpi ,* 
reddish-browm, towards apex pale ochreous. Anteimse white ; pectinations 
in male 8, fuscous. Legs fuscous ; tarsi and outer surface of tibiae whitish ,* 
a white dot on apices of middle and posterior tibiae. Porewings broadly 
triangular, costa slightly arched, apex rectangular, termen rounded, not 
oblique ; fuscous-purple : a moderate basal patch suffused with green, its 
posterior edge dentate a nearly straight green line from f costa to f 
dorsum ; beyond this terminal area more or less suffused with green, with 
a green subtenmnal line preceded by a series of fuscous dots and partly 
edged posteriorly with fuscous ; a circular discal spot fuscous with whitish 
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centre ; cilia fuscous -purple, apices reddish. Hindwings with termen 
rounded ; fuscous-reddish ; a sub-basal median fuscous dot ; a straight 
fuscous transverse line at | ; beyond this as forewings. Underside reddish, 
with whitish-centred discal spot and transverse fuscous line on forewing 
beyond and on hindwing before middle. 

JSTew South Wales : Tooloom, in March ; two specimens received from 
Mr. E. J: Dumigan. 

Earn. Lasiocampid^. 


Porela arida Wlk. 


I am now satisfied that P. delineata Wlk. is a 
which is variable. 


Earn. PyRAUSTiDiE. 


synonym of this species, 


Diathrausta metallosticha n. sp. 
fi^raXXoornxoS: with metallic lines — 

$. 18 mm. Head white. Palpi grey ; base and extreme apex white. 
Antennae grey. Thorax white ; apices of tegulae yellowish. Abdomen 
whitish ; base of dorsum yellowish. Legs whitish ; anterior pair with 
dark fuscous rings. Forewings narrowly triangular, costa almost straight, 
apex round-pointed, termen slightly rounded, oblique ; white ; a broad 
grey costal streak ceasing abruptly before apex ; an orange-yellow streak 
edged with fuscous from J dorsum very obliquely outwards to middle of 
disc ; a narrow orange-yellow terminal band edged with fuscous anteriorly 
connected by an orange-yellow fuscous-edged line with costal streak beyond 
middle ; in the terminal band is a silvery streak from apex ceasing abruptly 
in a broad end above tornus ; cilia pale grey with three blackish bars above 
tornus, on apex yellowish. Hindwings with apex rounded, termen nearly 
straight ; basal area white, defined by a wavy fuscous median line ; terminal 
area yellow ; a silvery submarginal line interrupted and not reaching tornus ; 
five blackish dots on middle part of termen ; cilia silvery white. 

North Queensland : ChiUagoe, in September ; one specimen. 


Margaronia eurytalis. 

OlypJiodes eurytusalis Wlk. Cat. Brit. Mus. xvii., p. 503. Hmps. Moths Ind. 
iv., p. 355. 

Olyphodes opalalis Hmps. 111. Het. viii., p. 135. PL 155, f. 20. 

This handsome species has not previously been recorded from Australia. 

North Queensland; Cape York in October; Kuranda in September; 
Lake Barrine, near Atherton, in September ; four specimens. Also from 
Borneo, Ceylon, India, and Loyalty Islands. 


Gen. Macrobela nov. 

[iaKpo^€Xo 9 , with long palpi — 

Tongue well developed. Face with a short acute anterior projection. 
Labial palpi straight, porrect, very long (3|-4), with rough projecting scales 
at base beneath ; otherwise smooth-scaled ; terminal joint J, stout, obtusely 
pointed. Maxillary palpi short, stout, obtuse, not dilated. AntennaB smooth ; 
ciliations minute in both sexes. Posterior tibiae with outer spurs Fore- 
wings with 4 and 5 connate, 8, 9, 10 stalked. Hindwings with 5 approxi- 
mated to 4 at origin, 7 anastomosing with 12 for half its length. 

I place this next Sceliodes, from which it differs in the longer labial 
palpi, stouter maxillary palpi, and stalking of vein 10 of forewing. 
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Macrobela phceophasma n. sp. 

<f>aLO(f>aafjia, a dusky spectre — 

thorax grey. Palpi grey-brown. Antennse 
grey-brown, with lateral fringes of whitish scales Legs 
white. Forewgs triangular, costa straight to f , thence arched, apex acute 
termen shghtly bowed on vein 4, slightly obUque ; grey costal 
whitish ; a triangul^, thinly scaled, translucent whitish axea,, from costa 
beyond middle reaching more than half across disc, indented anteriSv 

Til 

IP .“December; Ravenshoe, in January 

specimens received from Mr. Geo. Lyell, who has the 


Myriostephes eucosmeta n. sp. 
evKoafirjTosj very neat — 

, Head and thorax greyish-ochreous. Labial paloi 24 

minute ; ochreous-fuscous. Antennae with joints ItrOTgly 
dilated and angidar at apices ; ciliations in male 4 ; grey. (Abdomen 
missmg ) Legs ochreous-whitish ; anterior pair fuscous. Porewings elongate- 

pointed, termen nearly straight, 
obhque ; gre^sh-ochreous ; two slender fuscous transverse liis- 
first from J costa to J dorsum, angled beneath costa, thence straight ; second 
from f costa to f dorsum, edged with whitish posteriorly, curved outwards 
^-ti!’ straight ; a white median subcostal discal dot • cilia 

tein 2 ’ S^® i>nrs, on tornus, above 

Pam. CossiD.®. 

Culama crep&ra n. sp. 

creper, dark — 

mm. Head pale brown ; face dark fuscous. Palpi with second 
dart f reaching beyond face ; terminal joint 4 ; fuseims Antemise 

<>"1' towds »peit grey Legs 

* ^ore'v^gs suboblong, costa moderately arched apex rounded 

SLSrlS’Si fine bMh lJr.S 

liS fr^ fcolA 4 Sa “ “‘complete sub-basal Hne ; a curved 

w Tilia fSlm^ dorsum, transverse wavy postmedian and subterminal 

West Australia : (teorow, in October ; one specimen. 
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Artificial Ripening of Oranges. 

By h. S. Bagster, D.Sc., A.A.C.I., and Madoline V. Connah, M.Se. 
{Bead 'before the Royal Society of Queensland, 28th November, 1938.) 

Artificial ripening of fruits by means of treatment ■with ethylene 
gas is a well-knoAvn commercial process, and in recent years has been 
the subject of considerable investigation. 

It has been shown that with fruit such as the banana, apple, pine- 
apple, ethylene treatment causes actual ripening of the pulp as well as 
hastening the colouring of the skin. It has been suggested by Lynch 
(1935) that ethylene acts as a coemzyme to an oxidase system such as is 
known to be present in both the skin and pulp of such fruits. This 
suggestion is supported by the fact that the skin of citrus fruits, such 
as the orange and lemon, which are known to contain an oxidase system 
is affected by the process, whereas the pulp which contains no oxidase 
system is not affected. 

Egana and Acerati (1935) investigated very thoroughly this process 
with regard to oranges of various types. They found that the orange 
may acquire colour by this process, but it is necessary for it to have 
begun its natural change of colour. It is impossible by this method to 
colour a completely green orange, whereas the banana can be coloured 
by ethylene at any stage of maturity. With regard to the actual pulp, 
no change due to ethylene treatment was observed in the citric acid^ 
glucose, or invert sugar content. 

It was therefore thought of interest to study the effect of ethylene 
on the enzyme catalase which is present in the orange pulp, and also 
its effect on the ascorbic acid content of oranges. The investigation 
covered the fruit from one particular tree throughout the season. The 
tree was a well-grown 10-year-old plant about 6 ft. high and of approxi- 
mately 6 ft. spread- It was grown in an open position in brown loam 
soil. 

The ethylene treatment used was that of Egana, namely — tempera- 
ture 18-20'^ C., humidity 75-80°, concentration of ethylene 2 in 1000. 
The ripening cupboard was swept out every eight hours with fresh air 
and then recharged with ethylene. The treatment requires about four 
days. 

The catalase was estimated as oxygen liberated in one hour by 
1 c.c. of 30'% hydrogen peroxide in 3 e.c. water added to 10 c.c. juice 
mixed with approximately 3 grs. calcium carbonate in 40 c.c. of M/5 
potassium hydrogen phosphate — ^M/5 sodium hydroxide buffer which 
gave pH 7. A vessel containing a strong solution of sodium hydropde 
was used to absorb the carbon dioxide liberated, and it was ascertained 
that all this had been absorbed- before the peroxide was added. 

For estimation of ascorbic acid 5 c.c. of a solution of 2-6 dichlorindo- 
phenol and 0-5 c.c. glacial acetic acid were titrated against the orange 
juice. The dye solution was standardised by means of freshly prepared 
ascorbic acid solution which was itself standardised by titration against 
0-01 N iodine. 

The fruit was cut with a stainless knife, squeezed on glass, filtered 
through a porcelain sieve, and used immediately. 

Experiments showed that grinding the juice with fine silver sand 
reduced the catalase but had no appreciable effect on the ascorbic acid 
content. 

The results are shown in the accompanying tables. 
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No. of Orange. 

Colour. 

Taste. 

Catalase (as 0 
at N.T.T. fron 
10 c.c. juice.) 

Ascorbic Acid 

1 (mgr. in 10 c.c. 
juice.) 

Batch 7 (5-5-38)— 

Ai 

Aj 

I 

i 

1 

1 

1*9 

0*0 

5*56 

5*56 

. . 

B, 

III 

II 

4 

3 

6*7 

15*7 

5*32 

4*63 

*c, 

IV 

IV 

3 

3 

6*9 

14*2 

6*14 

4*73 

Batch 8 (12-6-38)— 





Ai 

A 2 . . 

I 

II 

1 

1 

0*0 

0*4 

5*09 

5*09 

Bi 

Bs 

ni 

III 

4 

4 

13*7 

10*9 

6*67 

4*84 

Cl 

Cl 

IV 

V 

4 

4 

11-5 

6-0 

5*22 

6*28 

Batch 9 (16-5-38)— 

Bi 

Bi 

III 

III 

4 

3 

7*8 

0*0 

5*57 

5*44 

a :: :: :: :: 

Ca 

III 

1 IV 

III 

4 

3 

4 

11*4 

3*4 

1*1 

5*13 

6*44 

6*78 

Batch 10 (19-5-38)— 

Ai 

Aa 

I 

I 

1 

1 

0*9 

0*0 

6*71 

4*87 

Bi 

Bi 

rv 

III 

4* 

7*6 

9*22 

5*34 

4*83 

*Ci 

Ca .. 

V 

V 

4 

4 

14*2 

4*9 

5*20 

5-93 

Batch 12 (30-5-38) — 

la :: :: ;; 

in 

III 

4 

3 

7*4 

0*0 

5*31 

6*08 

*Ci 

*c, 

V 

V 

4 

3 

9*6 

11*4 

5*02 

5*63 

Batch 13 (6-6-38)— 

Bi 

Ba 

ra 

ni 

4 

3 

24*1 

3*6 

5-23 

5*71 

Cl -- 

Ca 

rv 

V 

3 

3 

6*05 

13*5 

4-94 

5*71 
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of Orange. 


Batch 14 (17-6-38)- 
^1 * • 

C, .. 

. . 


Batch 15 (29-6-38)- 


Batch 16 (6-7-38)— 

•• .. . 

Batch 17 (17-7-38)— 

Batch 18 (25-7-38)— 

‘ * 

^2 • . 


Batch 19 (8-8-38)- 

D. .. 


B^h 20 (17-8-38)- 


Batch 21 (20-8-38)- 
■ ■ 

B, .. 


Batch 22 (5-9-38)- 

5 ^ • • 

Bj . . 

Bateh 23 (11-9-38)- 

5 ^ • • 

B, . . 


Colour. 


Taste. 


Catalase (as Oo 
10 O.C. juice.) 


Ascorbic Acid 
(mgr. m lo c.c 
juice.) 


1-5 

24-7 

4*7 


5*32 

5*66 

4*77 


%ed not 

' completely 

ripe. 

5 

10*5 

4-67 

5 

2*1 

4-75 

6 

6 

6-8 

5-90 


1*7 

6-81 

6 

6 

5*0 

5-20 


0*9 

! 9-42 

6 

6 

5*4 

7-70 


8-4 

7-38 

1 

3*7 

8-02 


2*2 

6-76 


3*2 

6-52 


1*7 

7-64 


5*9 

6-92 


6*6 

6-13 


^ green oranges tester! +h uWjhJD IN TABLE 

untreated, hut kent t’/^T. + same day as picked * i At 
treated with ethylene* T> group O; C ^ partlv^^^^ PioM 
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Altliough tile results are rather irregular, certain conclusions seem 
fairly definite — 

1. The catalase content of completely green oranges was very 

low and showed an increase as the fruit ripened until the 
oranges became really ripe, when it was decreased again, but 
did not become as low as in the completely green oranges. 

2. The ethylene treatment had apparently no effect on the catalase 

content. 

3. The ascorbic acid content varied but little throughout the 

season, but showed a slight tendency to increase as the 
oranges became really ripe. 

4. The ethylene treatment produced no definite change in ascorbic 

acid content. Oranges marked thus ^ had a slight but definite 
unpleasant ^ ^ musty flavour after treatment with ethylene. 
Apart from this tiie treatment seemed to have no effect on 
the taste. 

This work was carried out by aid of a grant from funds provided 
to the University of Queensland by the Commonwealth Government 
through the Council for Scientific and Industrial Eeseareh. 

The authors are indebted to Miss N. McGinn, who carried put some 
of the later experimental work. 
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The Metamorphic Complexes of the D’ Aguilar 
Range and New Caledonia. 

By H. I. Jensen, D.Sc. 

(Bead before the Boijal Society of Queensland, 28th November, 1938.) 

In every branch of natural history one of the most interesting studies 
is parallelism in development. It has been the privilege of the author 
to study two metamorphic complexes far removed from one another and 
of very different ages, which, nevertheless, show numerous points of 
similarity, namely, the Mount Panie complex of Northern New Caledonia 
and the D 'Aguilar Eange of Southern Queensland. 

In Southern Queensland we have a belt of metamorphic rocks, the 
Brisbane schists, stretching more or less uninterruptedly from the New 
South Wales border to Gladstone, where they run out to sea. The 
occasional breaks in the continuity of outcrop are due to cappings of 
Triassic sandstone, and volcanics, like the Brisbane tuffs at and near 
Brisbane, and the andesitic and rhyolitic tuffs probably of early Triassic 
(Esk series) age at Palmwoods and Yandina, to cappings of Tertiary 
basalt at Bald Hills and the Blackall Eange, and to Tertiary sandstone 
about Strathpine. 

Queensland geologists have divided the Brisbane schists into strata 
referable to the Silurian and Devonian, the older lying in general east 
of the younger. The western strip, containing serpentines, is regai'ded 
as Devonian, largely on aceo'unt of analogy with the New South Wales 
serpentine belt. The serpentine belt stretches from Pine Mountain, 
near Ipswich, north through Kileoy and Kilkivan. 

The most intensely metamorphic area in the whole of the Brisbane* 
schist belt is the portion of the D 'Aguilar Eange lying between Terror's 
Creek and Mount Mee, on the eastern flank, and the summit of that 
part of the D 'Aguilar Eange and east of the serpentine belt. These 
rocks are mineralogieally comparable to the oldest Archman of South 
Australia. They comprise mica schists, micaceous phyllite, slate, granu- 
lite, epidote schist, chlorite schist, with dykes and bosses, and perhaps 
altered lava flows, turned into glaueophane schist, glaucophanite, glaueo- 
phane epidote rock, hornblende schist, epidote aetinolite topajz schist, etc. 
These altered igneous rocks are schistose through stress, and have also 
been broken up into lenticular bodies by faulting and squeeze. Eocks 
described by me (1906) include eyanite-rutile granulitc, gramilitic mica 
schist, muscovite granulite, greenstone, ortho-gneiss, hornblende S(jhist, 
epidote-aetinolite schist, epidote-cordierite-delessite schist, albite-chlorite 
schist, glaueophane rock, epidiorite, and glaueophane-epidote rock. In 
addition to the_ commoner rock-forming minerals like quartz, orthoclase, 
albite, microeline, hornblende, uralite, muscovite, biotite, and to the 
mmor constituents, apatite, magnetite, ilmenite, the folio ving were deter- 
mined in these rocks :—Labradorite, anorthite, aetinolite, glaueophane, 
epidote, zoisite, cordierite, sillimanite, talc, tremolite, chlorite, delessite, 
topaz, anthbphyllite, rutile, cyanite, sericite, etc., etc. 

Most of these minerals have a smaller molecular volume than that 
cal^ated from the molecular volumes of the oxides composing them,, 
alia they belong to Grubenmann's Middle Zone" schists — ^that is^ 
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schists formed in a portion of the earth’s crust which has been loaded 
with sediments sufficient to lower it into a position where heat and 
pressure have caused extensive chemical changes and recrystallisation, 
hut not complete fusion and recrystailisation. The greenstones^ 
epidiorites, hornblende schists, glaucophane rocks, and actinolite schists 
are all derived from igneous rocks like flows, tuffs, dykes and bosses of 
basic magma. The mica schists and slates are altered marls and shales. 
The granulites may be altered sandstones and tuffs, while the gneisses 
constitute altered granite. 

Miss G. A. Joplin, B.Sc., Ph.D., examined a collection of schistose 
rocks made by the writer in northern New Caledonia. They included 
glaucophane-laAvsonite rocks, glaucophane epidote schists, giaueophane 
garnet schists, glaucophane-muscovite-quartz schist, chlorite-albite- 
epidote-garnet schist, chlorite schist with sphene and epidote, garnet 
schist, chloritoid schist, quartz schist, and actinolite schist. The minerals 
of these schists again belong mostly to Grubemann ’s ''Middle Zone,” 
and here, as in the Queensland area, we are dealing with a complex of 
altered igneous (volcanic and hypabyssal) and sedimentary rocks. 

Thus the Panie Massif of north-eastern New" Caledonia and the 
D ’Aguilar Range of Southern Queensland are petrologically ' similar, 
and of similar rock genesis, but, as will he seen below, the New’' Caledonia 
complex is probably much the younger. 

The next very interesting point of similarity is the existence of a 
belt of serpentine to the west of each of these complexes of metamorphic 
rocks, but whereas in Queensland the serpentines are considered to be 
Devonian, in New^ Caledonia they are of very late Cretaceous or of 
early Tertiary age. They intrude all the Mesozoic rocks from Triassic 
to Cretaceous. In New (hiledonia we have rocks as late as Cretaceous, 
altered to schist, tilted at very high angles, or even vertical. Such 
recent schists abound in the Dombea district, and also west of Koumac, 
between that village and the Diahot River. The schistose Mesozoic rocks 
ax’e in general cast of the serpentine belt, but west of that belt the 
Mesozoi(is range from very highly altered, steeply inclined rocks^ by 
every gradation to unaltered and hut gently folded sedimentaries. 

Taking the schists, we find that those west of the Diahot River 
have been developed mainly through thrust and pressure. Sericitisation, 
talc fomation, and chlorite development are noticeable in those of 
sedimentaiy formation, and the lavas are extensively chloritised. Occa- 
sionally a patch is more intensely altered, showing development of mica 
and glaucophane. 

However, east of the Diahot River the schists are predominantly 
recrystallised. They are completely crystalloblastic, and embrace both 
homoblastie and lieterohlastic structures, and helicitic structure often 
shows. There are granoblastie quartzites and eclogites, lepidoblastic 
mica schists and giaueophane schists, nematoblastic amphibolites, poikilo- 
blastic greenstones, diablastie glaucophane rocks -with kelyphitic struc- 
ture, and metamorphosed trachytes with porphyroblastic structure. 

‘ There is good reason to believe that these rocks represent the same 
series as those west of the Diahot, but more intensely metamorphosed. 
This intense metamorphism is due to the rocks of the region being 
depressed in a deep synclinal trough, and afterwards brought up on 
the back of the peridotite intrusion that arose from the depths to tha 
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east. Both the depression into the '‘Middle Zone’' and the superposition 
on a great hot igneous intrusion added intense heat to pressure as an 
agent of metamorphism and reerystallisation. 

There seems every reason to think that most of the serpentines of 
Eastern Australia are Devonian. In the D 'Aguilar Eange they lie west 
of the intensely metamorphie region of Terror’s Creek and Mount Mee. 
Perhaps in this ease, too, the serpentines have been thrust up from a 
deep to the east, now long since re-elevated or filled in, and in all 
probability here, as in New Caledonia, the intensely metamorphosed 
rocks are derived from rocks immediately preceding the Serpentine 
(peridotite) extrusion, in this case eai'lier Devonian and Silurian. 

By combined chemical and petrological investigation it could be 
determined if the glaucophane schists and the associated rocks of Mount 
Mee represent an extremely metamorphosed phase of rocks in the 
Brisbane schist series. 

The presence of chrome is common to the New Caledonia and 
D 'Aguilar serpentines, and the absence of nickel in the Queensland 
series is a matter of geological age. In all probability the Queensland 
serpentines contained nickel for several periods after the peridotite 
extrusion. In New Caledonia the serpentine masses are largely peridotite 
undergoing decomposition into serpentine. As the olivine is serpentinised 
the nickel in it rises in solution to the surface, where it is deposited in 
a lateritic crust. Most of the New Caledonia nickel mines are just 
such superficial crusts of nickeliferous laterite. After a mine is worked 
out (that is, exhausted by surface scraping) it is left twenty or thirty 
years for the nickel to rise again, and the "mining" is renewed. This 
rise of nickel to the surface continues till all the peridotite is serpen- 
tinised. In the Queensland area the nickel, once present, has all been 
removed by erosion. 

Chemical analysis shows traces of nickel in the Mount Mee glauco- 
phane schists, pointing to that metal having been originally present in 
the region. 

REFERENCE: 
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Report of Council for 1938 . 


To the Members of the Royal Society of Queensland. 

Your Council lias pleasure in submitting its report for the year 
1937 . 

Fifteen original papers were accepted for publication in the 
Proceedings, and most of them were actually read at ordinary meetings 
of the Society. 

During the year the following lectures were delivered: — 
Scientist Abroad’’ by Dr. J. V. Duhig; ‘Ynteraetion of Radiation with 
Living Matter” by Dr. H. C. Webster; ^‘Modern Methods of Museum 
Display” by Mr. Frank Tose; '"^New Laboratories of the Division of 
Forest Products, C.S.I.R., Its Equipment and Activities” by Mr. S. 
Clarke, B.E. ; ‘ KjO-operative Pasture Plant Improvement Investigations 
in Queensland” by Mr. C. S. Christian, B.Ag.Sc. ; Plant Introduction 
Investigations in Queenland” by Mr. T. B. Paltridge, B.Sc. 

One meeting was devoted to a series of short addresses on Phos- 
phorus, the speakers being Dr. W. H. Bryan, Dr. M. White, Dr. A. W, 
Turner, and Dr. J. V. Duhig. 

Exhibits wore tabled by the following members: — ^Professor H. C. 
Richards, Drs. Whitehouse, Vickery, Duhig, Herbert, and Marks, and 
Messrs. Blake, Riddle, and Ogilvie. 

Your Council takes this opportunity of thanking those who assisted 
in the above phases of the Society’s work; those who provided the 
numerous exhibits which were displayed for the interest of members ; 
the University of Queensland for housing the library, and providing 
accommodation for meetings; and the Assistant Librarian of the 
University, Miss Mclver, for superintending the lending of periodicals 
from the library. 

During the year the library was shifted to the new Library 
Building. Unfortunately, however, it has not yet been possible to 
arrange the periodicals on the shelves. 

The membership roll consists of 5 honorary life members, 6 life 
members, 3 corresponding members, 193 ordinary members, and 3 
associate members. During the year there were 3 resignations and 
16 new members were elected. 

There were ten meetings of the Council during the year, the 
attendance being as follows: — ^L. S. Bagster, 8; E. W. Bick, 9; J. V. 
Duhig, 7 ; D. A. Herbert, 10 ; J. S. Just, 6 ; H. A. Longman, 0 ; J. K. 
Murray, 3; F, A. Perkins, 9; H. C. Richards, 5; A. R. Riddle, 8; 
H. R. Seddon, 4 ; J, H. Smith, 7 ; F. W. Whitehouse, 8. 

In terms of Rule 19, Mr. J. S. Just, Senior Member of the Council, 
automatically retires, but will be eligible for re-election in 1939. 
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Abstract op Proceedings; 28th MarcH; 1938. 

Tlie Annual Meeting of the Society was held on Monday, 
28th March; at 8 p.m., in the Geology Lecture Theatre of the University, 
with the President, Professor L. S. Bagster, in the chair. About sixty 
members and friends were present. Apologies were received from 
Messrs, J. J. C. Bradfield, C. S. Fraser, and 0. T. White. 

The minutes of the previous annual meeting were read and con- 
firmed. Miss J. GrKflths, B.Sc., and Mr. D. J. W. Smith, B.Sc., were 
proposed for Ordinary Membership by Mr. P. A. Perkins and Dr. R. 
Hamlyn Harris. The Annual Report and Balance-sheet were adopted. 
In moving the adoption of the Report Dr. W. PI. Bryan suggested that 
a list of the papers read during the year should, in future, be inserted 
in the report after the list of lectures given. Mr. H. Tryon asked that 
some account be given of the library activities. 

The following officers were elected for 1938 : — ^President, Professor 
H. C. Richards; Viee-Presidenis, Professor L. S. Bagster and Mr. H. A. 
Longman; Honorary Secretary, Miss D. Hill; Honorary Treasurer, 
Mr. E. W. Bick; Honorary Librarian, Mr. P. A. Perkins; Editor, 
Dr. D. A. Hexffiert; Associate Editor, Mr. J. H. Smith; Members of 
Council, Professor J. V. Duhig, Mr. A. R. Riddle, Dr. M White, 
Dr. F. W. Whitehouse. The President then delivered his retiring 
address on Alchemy — Ancient and Modern.’’ 

Starting vdth old Greek philosophy chemical history first began at 
Alexandria, PTie Greek idea of a common constitution of matter was 
there adopted and attempts first made to transform matter, chiefly 
base metals, to gold. From Alexandria in the early years of the Christian 
era such knowleclg(‘ as had been gained was transferred to workers 
supported by the then lioimshin^g rulers of Arabia. These early 
workers, though failing in their pinmary object, in the course of their 
attempts developcal methods of procedure and discovered many new 
materials and compounds. At the revival of learning in Europe, Arab 
knowledge was acaiuired, and, for a long period, until the civil war 
in England, the alchemist flourished; though still believing in trans- 
mutation, he gradually turned his attention to the application of his 
discoveries to medicinal use and carried on his experiments in a spirit 
of inquiry. 

It was Robert Boyle, an Irishman, at Oxford in the reign^ of 
Charles II., who finally demonstrated that what we call the chemical 
elements were to be regarded as unchangeable, a theory accepted without 
question till the end of last century, when Thomson, at Cambridge; 
showed that all atoms contained a common constituent, the electron, 
which could be removed by a suitable electric discharge. The discovery 
of radioactivity a little later was the beginning of a new scientific era. 

Rutherford, Thomson’s successor at Cambridge, was able to show 
that during the radioactive process large atoms were actually breaking 
up, forming smaller ones. It had been shown that one of the radium 
radiations, the alpha particle, was actually the essential portion of the 
gas helium without the electrons that ordinary atoms carry. Rutherford 
was able by studying the passage of alpha particles through matter 
to show that atoms possessed a nucleus compound of particles much 
heavier than the electrons ; that hydrogen, the simplest element, had one 
such particle or proton, and that the alpha particle had four. The 
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proton from hydrogen can be set free in the electric discharge. It has 
been shown in the last few years that by bombarding atoms with fast- 
moving protons or by alpha particles changes can be produced in the 
atomic nucleus. The products are actually synthetic elements with new 
properties. Some of them are actually radioactive and their existence 
can be easily shown by electrical methods. One, radio-sodium has 
already been produced in quantity and shown to be as active as the 
small quantity of radium used for many cancer treatments. Another, 
radio-phosphorus, has the chemical properties of ordinary phosphorus 
except that of radioactivity. This has been fed to rats which later 
were killed. The radio-phosphorus could readily be estimated by its 
radioactivity, and the history of the ordinary phosphorus from its 
elieinical properties will be the same. In this way it has been found 
that the phosphorus, even in the bonCvS, changes every few weeks, new 
phosphorus atoms replacing old ones. 

A vote o£ thanks to the retiring President, moved by Mr. II. Try on 
and Professor J, Y. Duhig, was carried by acclai nation. 


Abstract op Proceedings, 26th April, 19;hS. 

The Ordinary Monthly Meeting of the Society was held in the 
Geology Lecture Theatre of the University on Tuesday, 26th April, at 
8 p.m., with the President, Professor Richards, in the chair. About 
forty members and visitors were present, and apologies were received 
from Professor Bagster and Mr. J. R. Kemp. The minutes of the 
previous meeting were read and confirmed. Miss J. Griffiths, B.Sc., 
and Mr. D. J. W. Smith, B.Sc., were nnanimously elected members of 
the Society. 

Dr. P. Berry Smith exhibited cultures on saturated saline media 
of typical chromogenie bacteria isolated from solar salts, and photo- 
micrographs o£ spore masses or fruiting l)odie>s of a Myxoeoccus 
constituting the principal ehromogene of one sample of Australian crude 
salt of marine origin. 

The main business of the evening was an account of the work of 
the Science Students Association’s Expedition to Moreton Bay, 
illustrated by lantern slides, a cine film, maps, and specimens. The 
typed I’eportspf the work of all sections were tabled. Dr. Dorothy Hill, 
leader of the expedition, said that it was made possible by the activities 
of Mr. J. P. Callaghan, president of the Association. The Expedition 
was away a fortnight. The “Cambria,” lent by Mr. T. L. Jones, formed 
a movable sea station, and all the apparatus was lent by the Great 
Barrier Reef Committee, the Queensland Museum, and the various 
University Departments. The University Union gave financial help. 
The two aims of this Student expedition were to awaken realisation of 
the numerous research problems of the Bay in as many sciences as 
possible, and to set a high standard of accuracy in research. The party 
completed a topographical, geological, physiographical, biological, and 
botanical survey of the Bird and Goat Islands bank. 

Dr. Hill summarised the results of the parties engaged in physical 
investigations. The topographical surveyors made a map contoured at 
2-foot intervals of the hank, which was found to be a fringing coral reef, 
built up about the coarse Triassic sandstone which outcrops at the south 
end of Goat I. The reef above Mean Low Water Level is dead. At its 
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highest point it is 5 feet above M.L.W., indicating a recent slight change 
in sea level. Living corals are fairly common on the bank below M.L.W., 
except to the north. The raised reef contains 21 specieSj a different 
assemblage from the living corals, of which 13 species Avere collected. 
All are species of wide geographic distribution. Like many of the reefs 
of the Great Barrier, the Bird-Goat reef carries a sand cay (Bird I.) 
at its leeward end. The shape and position of the cay and the distrihn- 
tion of boulder, sand, and mud veneers result from the interaction on 
the bank of the north and south tidal currents and the waves caused by 
the prevailing S.E. Avinds and the storms. Analyses made by Mr. 
Hines on the sediments suggest that inueli of Bird I. sand is dune sand, 
carried by the flood tides, the remainder, and the sand and mud veneers, 
being fragments of animal skeletons and detritus from the Goat I. 
sandstone. The only soil found is in the mangrove swamps. An 
interesting meteorological curve Avas that recorded by the barograph, 
showing tile approach and departure of a cyclone. 

Mr. Callaghan gaAn the results of the hydrographic Avork, in the 
absence of Mr. N. Ilaneox, chemist to the expedition. Temperature, 
salinity, Hydrogen-ion concentration, and oxygen saturation were 
determined, and attempts were made to measnre the dissolved organic 
matter, silicates, phosphates, and nitrates, of a series of water samples 
taken from the surface and at depth at different stages of the tide and 
times of day. The maximum temperature was 29 °C. and the minimum 
26-6 ®C. The average salinity Avas 34*6 per cent.; it decreased remark- 
ably after the cyclonic rains. The oxygen saturation varied between 
90 and 100 per cent. A larger series of results is necessary for analyses 
of the dawn and sunset variations, and of those due to the state of the 
tides. 

Dr. Joyce Laiug reported on the zoological work. Zoological collec- 
tions AA^ere made zonally. The littoral zone of Bird and Goat Islands 
was found to harbour a rich and interesting fauna, which varied 
considerably in its composition in different localities. At high-water 
level around the island there was very little life, just below this level, 
in the sandy flats of Bird Island was an interesting community consist- 
ing chiefly of burrowing Crustacea and vrorms, while in the rocky zone 
round Goat Island, molluscs were dominant. Near low water the 
population was much more dense and more uniform around the two 
islands, most animal phyla being represented. Gastropods and crabs 
were the commonest animals; Echinoids, IJydroids, Polyzoa, and 
Nemertines wei^e apparently absent. 

The one visit made to the extensive sand flats round the Myora 
oyster bank showed that the sand community there was remarkably 
different from that of Bird Island. 

Six plankton hauls were made during the expedition, one horizontal 
and three vertical hauls from the ''Cambria,'' and two surface tOAvs 
from the tender. Crustacean larvae dominated five of the catches. The 
sixth and best catch was that obtained in the surface tow made at night. 
This was enriched by very numerous Mysids and a feAV other Crustacea, 
creatures which are benthic during the day hut which rise to the siirface 
at night. 

Mr. S. T, Blake said that botanical work in some form or other was 
carried out on Stradbroke Island, Goat and Bird Islands, and the 
surrounding waters, and in the Avaters off Peel Island. Some difSeulty 
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was experienced in drying specimens, due partly to the salty atmos- 
phere, partly to weather conditions. Ecological work was carried out 
in conjunction with collecting specimens, h’orty-two collections were 
made, embracing 24 algas and 19 vascular plants. Of the latter, one 
represents an interesting new genus of the Eestiaeca*, while two represent 
new species of the Cyperaeem. Tlie Algaj will have to be sent abroad 
for determination. A list of the plants on Goat Island was drawn up 
an account of the vegetation both terrestrial and marine has been 
written, and a map showing the distribution of the several vegetation 
types and also the area occupied by the chief trees, &c., has been 
prepai’ed. 

Mr. T. B. Stephens reported on the photography. He demonstrated 
the value of an aquarium and ear head lights for lateral under water 
photography, and advocated a glass-bottomed boat with adjustable shade 
for vertical under-water work. He considered tliat colour photography 
is now sufficiently advanced to be freely used on such expeditions, for 
both stills and cine films, and for cine work advised prearrangement 
and rehearsal of sequences. Future expeditions might well examine the 
possibilities of micro-photography in stills and with the cine camera. 

In moving a vote of thanks to the speakers, Mr. H. A. Longman 
and Mr. C. T. "White welcomed this successful student enthusiasm for 
the scientific study of the Bay, and hoped the expedition would be the 
fore-runner' of much work. Professor Kichards congratulated the 
expedition on having surmounted all its difficulties, on prosecuting its 
work with the right attitude towards scientific research, and on 
completing its work by its written reports. The vote was carried by 
acclamation. ^ 


Mr. J. P. Bailey drew the attention of the meeting to the Press 
Mnouncement that the Clarke Modal of the Koyal Society of New South 
Wales had been awarded to Professor H. 0. Eiehards, and the meeting 
congratulated its President on his new honour 


Abstract op Proceedings, 6th June, 1938. 

Ordinary Monthly Meeting of the Society was held on Monday, 
6th June, at 8 p.m in the Department of Geology of the University. 
In the absence of Professor Eiehards, Mr. H. A. Longman occupied 
the chair. About thirty members and friends were present. Apolo- 
gies were received from Drs. Bryan, Marks, and Whitehouse. The 
minutes of the previous meeting were read and confirmed. In tribute 
of the late Mr. J. P. Bailey, sometime President of the 
Society, the meeting stood in silence for one minute. Mr. K. Jackson 

S Mr^mt^s membership of the Society by Miss D. Hill 

business of the evening was a series of exhibits, 
fn Bagster demonstrated two Polaroids and their reaction 

on iignt passed through sugar solutions. 

’Of.it nl;./' exhibited a piece of the first paper insulated 11,000 

dSffiL SaO^S’^mSi® The cable was laid in London 

auring iisyu and. made possible electric power stations of to-rlav Tt 

W.S during 1933 after forty use! 
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Mr. I:?. T. Blake exhibited a series oE plants collected in Cape York 
Peninsula, some being new records for Queensland and others redis- 
coveries of species collected either by Banks and Solander in 1770 or 
by Robert Brown in 1802. 

Mr. 8. 1>. Watkins exhibited (1) Basalt from Conlson^s Creek, 
Spicer’s Gap Area, collected at the site of the coal seam, carrying 
C5liabazite, a little natrolite and purple tinged fluorite. Fluorite in 
basalt is very rare. (2) Silver selenide sent in by a student of the 
correspondence course in geology and mineralogy from the vicinity of 
Cloneurry. (3) Enoggera granite from Kerr’s granite quarry, Water- 
works road, Ashgrove, on the inght-hand side in the major granite 
mass. The specimen was composed for the greater part of decomposed 
felspars with radiating patches of needle-shaped crystals of tourmaline. 
Embedded between the needles of tourmaline was pyrites which in 
some cases climbed right up between the crystals indicating that this 
pyritieal phase followed the tourmaline phase. A small patch of pink 
mineral suggested thnlite. (4) Fos>sil wood showing perfect cellular 
structure. (5) A pine model of a laccolite wherein ^^ite ants were 
operating. These white ants were distinct in character from the normal 
white ants. They tunnelled in the wood and on reaching its surface 
worked sideways leaving a thin layer of wood forming a ceiling, thus 
obscuring the activities from the outside. They produced a fine saw- 
dust and ate the wood away cleanly. As a result of a visit from Mr. 
A. Berry of the Termite Exterminators Pty. Ltd., the species was 
identified as Ciyptotermes. 

Br. T. G. H. Jones showed a vspeeiraen of azulene and commented 
on its properties. 

T)r. D. A. Herbert exhibited an albino mango. 

Mr. TI, A. Longman exhibited two Ring-tailed opossums from 
Mount Spurgeon, via Mount Carbide, Cape York Peninsula. One of 
these had been presented to the Queensland Museum in July, 1937 , by 
Mr. J. McNamara, and the other had been recently collected by Dr. G. 
Neuhauser. He considered that these represented the type of Ring-tail 
collected by Banks on the Endeavour River in 1770 , and described in 
1785, as peregrinus by Boddaert. Although this name had been loosely 
applied at one time to southern common Ring-tails, these were more 
coiTeetly designated as PseudocMrus lamginosm Gould. The new 
specimens from Mount Spurgeon were not closely allied to the 
laniginoms group, but their cranial characters showed them to he 
related to Fs. herhertensis. This was anticipated by Oldfield Thomas 
when writing of these marsupials in 1923 , and describing a sub-species 
of the Common Ring-tail from North Queensland. 

A cast of the Cohuna Skull was also exhibited and its principal 
characters were outlined. 

The exhibits were commented on by Messrs. H. Tryon, J. H. Smith, 
F. G. de V. Gipps, and a vote of thanks to the exhibitors was moved 
by Mr J. H. Smith, seconded by M. F. Koumans, a visiting Dutch 
scientist, and carried by .^elamation. 
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Abstract op Proceedings, 27th June, 1938. 

The Ordinary Monthly Meeting of the Soeiety was held in the 
Geology Theatre of the University on Monday, 27th June, at 8 p.m., 
with the President in the Chair. About fifty members and friends were 
present. Apologies were received from Professor J. K. Murray and Mr. 
R. Roe. The minutes of the previous meeting were read and confirmed. 
The President referred with regret to- the death of Dr, W. N. Robert>son, 
Vice-Chancellor of the University, and the loss the Society had sustained 
thereby. Mr. K. Jackson was unanimously elected a member of the 
Soeiety. The Secretary read a letter from the Royal Soeiety of New 
South Wales asking for nominations for the Walter Burfitt Prize for 
1938, and an invitation to members from the Chancellor and Senate of 
the University to attend the John Thomson Lecture for 1938. 

On behalf of the Royal Society of New South Wales, the Senior 
Vice-President, Professor L. S. Bagster, presented to Professor H. C. 
Richards the Clarke Memorial Medal for outstanding services to Austra- 
lian geology. Professor Bagster referi*ed to the distinguished services 
W, B. Clarke had himself rendered to Australian geology, and said that 
Professor Richards' work for science in general and geology in particu- 
lar was indeed outstanding. Mr. L. C. Ball, Chief Government Geologist, 
spoke of Professor Richards' important contributions to geology, especi- 
ally his petrological work and the number of very able graduates in 
petrology who had come from his department. Dr. W. H. Bryan spoke 
of his great work as Chairman of the Great Barrier Reef Committee. 
Professor Richards responded, and the meeting congratulated its 
President on his award. 

Mr. F. N. Lahey read a paper Essential Oils from the Queensland 
Flora, Part XIV., Eucalyptus eonglomerata" by F. N. Lahey and T. G. 
H. Jones. The paper recorded the isolation of a previously unknown 
chemical substance. A paper — a Phellandrene and its Monohydro- 
chloride Part 1" by N. C. Hancox and T. G. H. Jones was tabled. 

Professor H. J. Wilkinson gave a lantern lecture on the ‘^Aborigines 
of Central Australia." He outlined the work done by scientific expedi- 
tions of which he was a member, in particular the work of the physical 
anthropologists and the physiologists. One of the most interesting 
discoveries was the physiological mechanism which enables the natives 
to withstand the extreme cold of the desert night. The different types 
of natives were shown on the screen and many interesting slides were 
shown of the gathering of food and its preparation for cooking and 
eating. Native pictorial art and the crafts of implement-making were 
described and records of native songs were played. The lecturer also 
showed slides of eorrobborees and the preparations for corrobborees, 
and discussed the future of the aborigine. 

A vote of thanks to the lecturer was moved by Mr. Longman and 
carried by acclamation. 


Abstract op Proceedings, 25th July, 1938. 

The Ordinary Monthly Meeting of the Soeiety was held in the 
Geology Theatre of the University on Monday, 25th July, at 8 p.m., 
with the President in the Chair. About fifty members and friends, 
including representatives of the National Parks Association, were 
present. Apologies were received from Professor Duhig and Dr. Bryan, 
The minutes of the previous meeting were read and confirmed. The 
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President relerred with, regret to the deaths of Mr. C. A. Lambert and 
Mr. T. Eimmer, M.Sc. Mr. G. W. Sims was nominated for ordinary 
membership by Mr. S. B. Watkins and Mr. A. R. Riddle. 

Mr. A. R. Riddle exhibited a recently devised apparatns for 
fluorescent work with ultra violet rays, and showed its application in 
the detection of oranges susceptible to mould. This apparatus, now 
being used by C.S.I.R. for such work, has the advantage of being 
portable (weight 36 lb.). 

The main business of the evening was a symposium on ''The 
Conservation of the Natural Flora and Fauna of Queensland.’' In 
opening the discussion Dr. F, W. Whitehouse spoke about aspects of 
soil erosion, generally, and their local effects. Soil is formed in any 
locality at a definite but very slow rate. Protective surfaces are devel- 
oped on the soil — leached upper horizons and vegetative cover. But 
there is locally a definite rate of weathering in virgin country. Thus an 
equilibrium is established and a definite thickness of soil maintained. If 
this equilibx'ium is disturbed, by removal of the protective covering or 
by the acceleration of natural weathering, the soil is depleted. A change 
of climate may cause this; so will the removal of vegetation by human 
.agency. Ringbarking is listed officially in this State as an "improve- 
ment” to property; but indiscriminate and thoughtless ringbarking 
can and does seriously denude the soil cover. Pasture depletion by over- 
stocking is another obvious means of accelerating soil erosion. The 
•effect is cumulative ; for depletion of soil by plant removal will make 
the surface less useful to grow plants. 

Other effects that follow are rapid run-off after rain, making both 
floods and droughts more prevalent, and the silting of waterholes. 

There is evidence in Queensland that some of these effects, from 
which we very obviously suffer, are due to natural agencies (possibly 
climatic fluctuations) ; but much of it is man-made. It is a duty that we 
owe to future generations to cheek this erosion, whether caused by 
natural or human agencies; to check thoughtless removal of protective 
soil cover; to increase the surface vegetation by a policy of plant- 
improvement; to adopt farming and pastoral methods that lead to a 
minimum of soil depletion; and to remedy where possible the erosive 
idamage that already has been done. Some methods that have been 
employed for attaining these objectives were outlined. 

Dr. D. A. Herbert in dealing with the Conservation of the Native 
Flora pointed out that though in Australia the aboriginal population was 
never agricultural, it had left its mark on the vegetation. Periodical 
firing in many areas destroyed forests, and replaced them with a pseudo^ 
climax grassland. The balds of the Bunya Mountains, now grass covered 
and abutting on dense rain forests, formerly bore trees, the roots of 
which may still be discovered in the soil. No forests have gro'wn there 
within living memory. It is evident that the blacks had profoiuidly 
modified parts of Australia by firing, but they did not do so to the same 
extent as more civilized peoples elsewhere. In Gippsland what were 
grasslands when the white settlers arrived have, with the control^ of 
fires, become tree-elothed. In regions of similar climate in Africa, 
America, and Asia the development of forests is much more sparse. 
Many people are amazed at the comparative luxuriance and wealth of 
species in the , forests of the Kalgoorlie area, which is a natural forest 
.development that must have been paralleled elsewhere before man 
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destroyed it. Already the cutting of the trees for mine props round 
Coolgardie and Kalgoorlie is very largely eliminating th(‘ difference 
between the goldfields country and similar areas overseas. 

The primaeval forests, are singularly deficient in food plants, and 
grass for introduced animals cannot thrive in forests. Forest must give 
way in part to grassland and to agriculture. Agricultural plants are 
almost entirely importations. Native grasses are valuable, but many 
introdnctions are even }nore desirable in selected regions. Wo must 
avoid the idea that because a plant is native it is thoroughiy desirable 
and should have undue precedence over an importation. Our domestic 
animals are importations, and their requirnients arc dilBirent from those 
of marsupials. We, by our coming, have created an utterly new set of 
conditions for the native plants. The control of grazing areas depends 
partly on establishing a reasonable balance between the grazing stock 
and the pasture plants;, so that neither get out of hand, and partly on 
a search for plants which are more suitable for grazing. This search 
is being carried out in two directions by Commonwealth and State 
scientists and by private workers. 

First, work such as that of Mr. Christian is aimed at the improve- 
ment of native pasture plants and introduced fodder plants that are 
already here. Secondly, plants are being introduced from other countries 
and tested for Australian conditions. 

The forester, like the pastoralist, is mainly concerned with the 
commercial aspect of his plants. In Queensland hoop and kauri, maples 
white beech, silky oak, cypress, and other native trees are receiving very 
special attention, but exotics are also being exploited, notably at Beerwah. 
The exploitation of the native species ensures their perpetuation and 
aifords an example of the truth that the best qualification for survival 
of an animal or a plant is to be useful to man. Therein lies the future 
of many of our native species, not only in Australia but overseas. 

There are, however, thousands of plants of no commercial value. 
They are useless for food or timber, of no decorative value, and not 
even dignified by a common name. But they have their allotted place 
in nature. Some of them are of great scientific interest because of 
anatomical or chemical peculiarities, or because of the light they shed 
on the past history of the flora. Without them the delicate balance of 
the plant community would be upset. We might almost regard the 
Queensland flora as a great organism sprawled across the State, and any 
part of it, be it the humblest species, is an essential member. So many 
of the native species are restricted to this State, and this State only, 
that it is our duty to see that they are preserved. That is the object 
of our national parks. They are areas where the plants and their 
dependent animals can live in their natural undisturbed balance. 

After referring to the interest of seeing the fearless and abundant 
wild life in unspoiled natural habitat in the Yellowstone Park, U.S.A., 
Dr. E. 0. Marks pointed out that it is the duty of the present genera- 
tion as life tenants to hand on to future generations areas of country 
in its natural state and thus to preserve from extinction the peculiar 
Australian fauna and flora. National Parks should be called Nature 
Smetuaries. Though their most important objects are sentimental and 
^ientific, they have as recreation and tourist resorts a commercial 
which will far exceed that of any contained natural products. 
While appreciating what has been done already by the Queensland 
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'Gcvernnieiit in reserving national parks, tlie present area constitutes 
■only 0*1 per cent, of tlic State and is not sufficient. Tliere skoiikl be 
reserved areas of every type o£ country to preserve examples of eack 
characteristic assemidage of animals and plants. 

Mr. li. A. Longman reiiiarked that our obligations to protect oiir 
unique Australian fauna are not only national hut international, for the 
intelligentsia of the world are interested in distinctive marsupials and 
birds. Queensland with its variety of environments has the richest 
fauna of any Australian State. Because of the inevitable changes 
resulting fi'oin Avliite scfctlemeiit, the natural environment of many 
species is being destroyed and their persistence threatened. The intro- 
duction of siicii mmiunals as the fox, the rabbit and the domestic cat 
(tile last now being ofien seen in a ^yild state) was an additional 
meiia('-e. The bringing in of such birds as the sparrow, the Indian dove 
and tht^ starling was also a mistake. 

The Government liad wisely proclaimed no less than 313 sanctuaries 
in Queensland, and the latest Fauna Protection Act was an excellent 
measure. Most of our native birds and many of the rarer marsupials 
were now adequately protected. The worlifamous Koala was now 
protected for all lime. The Government’s legislation should be more 
thoroughly supported ]}y the people. Some so-ealled sportsmen seemed 
to think it fair to evade the law in out-of-the-way places. The pernicious 
pea-rifle should be entirely prohibited. The wmrk of the Nature Lovers’ 
League and the issue this year of thousands of certificates to children 
was a pleasant feature. 

Although corta/ui dominant species of marsupials, such as the ^ Acrub 
wallaby” wei'c^ very numerous in places, several other species were in 
Ganger of extinction. The so-called ^‘rat-kangaroo” and the beautiful 
”liar(‘-wallaby” were rarely seen to-day. Fortunately the plat3"pus, 
which has been strictly protected for vmars, was now common in some 
coastal streams. 

Certain species of birds snch as the “pai^adise parrot” and the 
western “flock pigeon” were evidently in danger of extinction. 

Over 120 years ago Byron declaimed that “Man marks the earth 
with ruin” and the words were still more true to-day. But the intelli- 
gentsia of the world were now recognising how great are^ oiir obliga- 
tions to preserve and protect harmless creatures of the wild in inviolable 
sanctuaries. 

Mr. Eomeo Lahey, President of the National Parks Association, gave 
an outline of its work, and its immediate programme for the conserva- 
ton of the fauna and flora of Queensland. 

A vote of thanks to the speakers was moved by Mr. 0. T. White 
and Mr. F. A. Perkins. 


Abstract op Proceedings, 29th August, 1938. 

The Ordinary Monthly Meeting of the Society was held in the 
Geology Lecture Theatre of the University on Monday, 29th August, 
1938, at 8 p.m., with the President in the Chair. About twenty-five 
members and friends were present, and apologies were received from 
Dr. W. H, Bryan, Mr. C. T. White and Dr. F. W. Wliitehouse. The 
minntes of the previous meeting were confirmed. Mr. G. W. Sims was 
elected an ordinary member, and Mr. 0. W. Ball, B.Sc., was nominated 
for ordinary membership by Dr. F, W. Whitehonse and Dr. W- H. 
Bryan. 
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Professor H. K. Seddon, D.V.Sc., delivered a Icetrire on ‘ 'The Spread 
of Three-Day Sickness in Cattle in Australia in The disease 

first appeared in Northern Australia, in the autumn of 1936, and spread 
west and south-east until early in 1937. Jt was confined to cattle, and 
those affected had fever one day, stiffness and lameness on t!ic second 
day, recovering on the third day; the moilality rate is low, and an 
attack gives immunity for at least a year. The (aiusative agent is a 
filterable virus, carried possibly by an insect, which may be in part wind- 
born. Likelihood of another epidemic is small until the present immune 
cattle-population is replaced by a- new generation. The danger of 
introduction of other stock diseases from tlie near; east was stressed. 

Mr. F, A. Peikins, in moving a vote ot* thanks, said that if the vector 
were a wind-born insect it could be deduced, by an analysis of the insect 
fauna, to be any or all of the sandflies and mosquitoes. Mr. J. II. Smith, 
in seconding the vote of thanks, which Avas carried by acclamation, 
added to the entomological analysis. 


Abstract of I^roobkdings, 26Tii September, 1938. 

The Ordinary Monthly Meeting of the Society was held in the 
Geology Theatre of the University on Monday, 26th September, at 8 
p.m., with the President in the Chair. About thirty members and 
friends were present and apologies were received from Mr. H. A. 
Lonpnan and Mr. E. Eoe. Mr. C. W. Ball, B.Se., was declared an 
Ordinary Member, and Mr. F. B. (Coleman, of the Department of 
Agriculture and Stock, was proi)Osed for Ordinary Membership by 
Dr. M. White and Miss Hill. The President congraiulatiul Mr. 0. T. 
White on his appointment as Commonwealth liaison officer at Kew, 
and welcomed Mr. W. W. Bryan on his rdurn from the (Juited States. 

Mr. C. T. White exhibited a series of specimens of linifoUa 

and Acacia fimiriaia. The latter is very common in South Eastern 
Queensland and is usually known as Brisbane Golden Wattle. The 
exhibitor stated that he had separated two varieties from the type and 
had under review an allied and undeseribed species. These will be 
described in the next "Contributions to the Queensland Flora.’’ 

Dr. F, W. Whitehouse showed (a) two very large spiral concretions, 
each about 5 ft. long, from the Lower Cretaceous of the Blaekall district, 
and comparable to that described Whitehouse 1934, Mew.. Qld. Mus. X, 
p. 203; (5) a collection of Lower Cretaceous fossils, mainly molluscs, 
converted into precious opal, from Lightning Eidge and Whitecliffs, 
New South Wales, and Stuart’s Range, South Australia. 

Dr. D. A, Herbert exhibited fruifis of a hybrid raspberry, the parents 
of which were the native Eahus rosaefatms and the. introduced K. 
ellipticus. 

Dr. W. TI. Bryan read a paper, "The Red Earth Residuals and their 
Significance in South-Eastern Queensland,” of which the following is 
the author’s summary -.—'‘Evidence is brought forward to show that 
there exists in South-Eastern Queensland a series of soils, namely the 
Red Earths, that cannot be explained in terms of the existing soil- 
forming processes, but appear to have been inherited from an earlier 
wetter climate. It is shown too that the Red Earths have a restricted 
distribiition and are associated with the dissected plateau remnants of 
an old erosion surface. The suggestion is made that these Red Earth 
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Eesidiials represent a definite epoch in the late Tertiary (prohably 
Pliocene) histoiy of South-Eastern Queensland, and that they may con- 
veniently be used as a datum to which earlier and later events may be 
referred. Moreover the combination of Red Barth soils with dissected 
plateau topography is so striking that it should be possible to use it 
as a basis of correlation. Although no attempt has been made as yet 
at precise correlation, a number of occurrences ai*e cited from Australia 
and elsewhere, that resemble more or less closely the Red Earth Residuals, 
and some of which may ultimately prove to be equivalent forma- 
tions.^^ The paper was followed by a discussion in which Dr. Marks, 
Professor Bagster, Dr. Whitehonse, Mr. Bennett, and Mr. Blake took 
part. 

Special Meeting. 

A Special Meeting of the Society was held in the Lecture Theatre 
of the Department of Geology of the University at 8 p.m., on Monday, 
10th October, with the President in the Chair. About fifty members and 
guests were present. Jlr. T. J. Marshall, M.Agr.Sc., of the Soils Division 
of C.S.I.R., returning from the University of California, spoke on 
^ ^Recent Trends in the Investigation of Soils.’’ He reviewed the 
advances he had noted during his absence abroad, in the determination 
of the crystalline components of the clay fraction, in the chemistiy, 
physics, moisture content, microbiology, texture, structure and consist- 
ence of soils, and spoke of methods of soil survey and soil conservation 
in thei United States. A discussion followed in which Messrs. Wells, 
Ball, Vallanee, Christian, and Gurney took part, and a vote of thanks 
to the lecturer was moved by Professor Murray, seconded by Dr. Bryan, 
and carried by acclamation. 


Abstract of Proceedings, 31st October, 1938. 

The Ordinary Monthly Meeting of the Society was held in the 
Lecture Theatre of the Department of Geology of the University on 
Monday, 31st October, at 8 p.m., with the President in the Chair. About 
thirty-five members were present, and apologies were received from 
Dr. J. J, C. Bradfield, Dr. W. H. Bryan, Prof. E. J. Goddard, and 
Prof. H. R. Seddon. The minutes of the previous meeting were read 
and confirmed. Mr. F. B. Coleman was unanimously elected a member. 

The main business of the evening was a discussion, ‘‘Homotaxy 
and the Australian Flora and Fauna.” 

Opening the discussion, Dr. F. W. Whitehouse said that the chief 
purpose of the evening was to examine certain oft-repeated statements 
about the Australian fauna and flora — chiefly that it is ‘'primitive.” 
Reviewing pakeontological evidence, he pointed out that often in earlier 
periods (the Jurassic, for instance) faunas and floras world-wide were 
very similar. Sometimes (for example, in the Cretaceous) there were 
more marked differences, and rarely (notably in the Permian) there 
were world-wide contrasts more pronounced than at present. The 
biological differences of the continents to-day seem to be more marked 
than what the paleontologist would regard as usual. The AustrMian 
fauna and flora particularly is distinct. He reviewed a number of 
possible theories to account for this (differences of climate, differences 
of facies, isolation, &e.), including an extension of Huxley’s suggestion 
(1862) that, due to the time taken in migration, similar faunas in 
different parts of the world might be of different ages (“homotaxial” 
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marsupials had exhibited surprising radial development, and there were 
many specialised forms. As outlined in^ a paper, ''The Uniqueness of 
Australian Fossil Marsupials’ ' (A.A.A.S. Rep., 1924), he thought that 
these were radically autochthonous and that their evolution had mainly 
taken place here. Among the Dasyuridge and Phascolomyidse there 
were interesting illustrations of species surviving in certain localities, 
whilst closely-allied forms were only found elsewhere in Australia as 
fossils. Reference was made to W. D, Matthew’s important paper on 
"Climate and Evolution” (1915). 

Mr. Longman also suggested that the Australian Aborigines were 
the changed descendants of a Neanderthal type of man (as first noted 
by Huxley), although not strictly homot axial and obviously not con- 
temporaneous. 

Mr. F. Bennett, Miss Hill, Mr. 0.' T. White, and Mr. S. T. Blake 
contributed to the discussion which followed, and a vote of thanks moved 
by Mr. C. T. White and seconded by Mr. S. B. Watkins was carried by 
acclamation. 
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